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THE existence of a peculiar and exceedingly fatal form of intra- 
parietal or eroding variety of hydatidiform mole was first des- 
cribed by Volkman.* The cases he described had a tendency 
to produce rupture of the uterus and intraperitoneal haemor- 
rhage, which were followed by peritonitis and septicaemia. 
Schroeder’ referred to two similar cases of this variety, in one 
of which rupture of the uterus occurred, and another in which 
intraperitoneal haemorrhage occurred and was followed by fatal 
peritonitis. The destructive character of this type of case was 
attributed to some unknown morbid condition of the uterine 
walls supposed to be the result of malnutrition. 

In 1889 Sanger* described a case in which a peculiar form 
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of malignant disease of the body of the uterus arose after an 
abortion in the eighth week. This tumour he regarded as a. 
growth which developed from the decidua, and he called it 
deciduoma malignum or sarcoma deciduo-cellulare. The patient 
in whom the disease occurred died from metastatic growths seven 
months after the abortion which gave rise to the original growth. 

In 1890 Pfeiffer,‘ a pupil of Chiari, published an account of 
a peculiar case of malignant tumour occurring in connexion 
with pregnancy which he considered to be of a sarcomatous 
nature and called it deciduoma malignum. He likewise re- 
examined three cases of malignant disease of the body of the 
uterus, which were described by his master in 1877, and con- 
sidered by him as carcinoma of the body of the uterus coinciding 
with pregnancy. Pfeiffer came to the conclusion that these 
tumours were similar in nature to the case he described. 

In 1893 Sanger’ again published a monograph on these 
tumours, in which he asserted that the decidual cells were the 
essential malignant elements. The presence of chorionic cells in 
the mother’s tissue in such cases was considered by him as 
purely adventitious and that it remained passive except for some 
inflammatory reaction that it produced. 

The views of Sanger, though erroneous in some respects, 
have undoubtedly paved the way for a proper understanding 
of the condition. He succeeded in proving that these malignant 
tumours were not merely sarcomata coinciding with pregnancy 
but were growths developed from tissues peculiar to the gravid 
uterus. The nature of the invading cell, however, remained 
obscure. 

In 1895 Williams* published a report on a case of deciduoma 
malignum and collected 24 others from the literature. In the 
microscopical examination of the specimens he mentioned that 
‘at the margin of the growth, invading the adjacent muscula- 
ture, were large masses of syncytium’’. He was not very clear 
about the nature of the invididual cells, but was inclined to 
consider them to be due to transverse and oblique sections 
through the syncitial strands. 

It is to Marchand’ that the credit is now given for unravel- 
ling the confusion in which the subject became involved. In 
his important monograph, published in 1895, he identified the 
protoplasmic masses with the syncytium and the individual cells: 
with those of Langhans; the former type of cell he believed ‘to: 
be maternal and the latter foetal} in origin. 

In 1896 Apfelstedt and Aschoff* published an important 
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publication which contained an admirable study of the normal 
placenta, in which they came to the conclusion that the view 
held in Germany, and accepted by Marchand, that the syncytium 
of the chorionic villi was a derivative of uterine epithelium, 
while the Langhans’s layer represented the foetal epiblast, was 
erroneous. Their conclusion was that both layers were foetal 
epiblastic in nature and were capable of being transplanted into 
one another. Three years later Marchand’ accepted this view 
and gave the disease its present name of chorion-epithelioma. 
An extensive literature upon the subject soon followed. 

Teacher,’® in 1903, was able to collect, analyse and report 
on 188 cases in an article which was a mine of information; 
Briquel"’ collected 254 cases in the same year. 

While in most reported cases the primary tumour in chorion- 
epithelioma was found in the uterus, it is curious enough that 
tissues completely resembling chorion-epithelioma have been 
found to arise from teratomata of the testicles (Schlagenhaufer’’). 
In such cases changes were found in the hypophyses similar 
to those occurring in pregnancy. Moreover, the breasts of the 
patients in whom the tumours existed secreted milk. 

In 1909 Fairbairn*® reported a case of primary chorion- 
epithelioma of the ovary which had come under his notice two 
years before. In that article he referred to a paper published 
by Pick"* in which seven other cases of chorion-epithelioma of 
the ovary were collected and which arose in connexion with 
teratomata of that organ. He also referred to two papers on 
primary chorion-epithelioma of the ovary by Iwase’® and 
Assmuth,’® in which they assumed that the ovary was by far 
the most unusual site for extra-uterine chorio-epitheliomata. 

In 1914 Riesel’’ collected 22 cases in which such tumours 
originated in the Fallopian tubes. 

Clinical cowrse. The object of this communication is to com- 
pare the clinical findings of 15 cases of chorion-epithelioma 
which occurred in our practice with those published in other 
series. Seven of our cases were operated upon at Kasr El Aini 
Hospital by different members of the gynaecological staff, while 
8 were private cases operated upon by one of us (N.M.) at the 
Coptic Hospital. 

Age. Unlike other malignant diseases of the uterus which 
make their appearance near the menopause, the chorio-epithelio- 
mata are more frequent at the period of greatest sexual activity. 

In Teacher’s series the average age was 33: in our series 
of 15 cases the average age was 24. The youngest patient was 
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18 and the eldest 34. Sunde,’* however, believes that these 
tumours are most frequently met with after the fortieth year. 

In Brews’ series of 24 cases the age incidence was as follows: 
Under 20 years, I case; 20 to 29 years, 6 cases; 30 to 39 years, 
Gg cases; 40 to 49 years, 6 cases; 50 years and over, 2 cases. 

Incidence. The prevalent impression among medical men 
practising in Egypt is that the incidence of malignant diseases 
in Egypt in general is inferior to that in other countries. Ina 
most instructive article published in the journal of the Egyptian 
Medical Association in May 1932 (p. 238), Professor Wakil Bey 
states that the mortality rate of cancer in England is six times 
higher than it isin Egypt. In France it is four times, in Switzerland 
seven, and in the United States of America four times as high. He 
also perceives that the mortality by cancer among foreign com- 
munities in Egypt is more than double what it is among Egyp- 
tians. He, however, mentions that a certain proportion of 
this difference may be due to better certification and better 
diagnosis among the foreign residents in Egypt. Dr. Wakil 
Bey also proved by carefully compiled statistics that the mor- 
tality from cancer in Egypt is ten times higher among the Jewish 
and six times among the Christian population than it is among 
the Mohammedans. 

According to the statistical reports of Kasr El Aini Hospital 
there were 781 cases of cancer among 38,166 patients who were 
discharged from the hospital during the year 1938, a percentage 
of 3.8. Among the gynaecological patients there were 13 cases 
among 899 patients, a ratio of 1.4 per cent. 

During the last ten years the ratio of incidence of chorion- 
epithelioma to the total gynaecological operations was 0.18 per 
cent. 

Precursors. Except for the rare cases in which chorion- 
epithelioma occurs in a primary tumour in the ovary or in a 
teratomatous growth, most cases are associated with a pregnancy 
terminating in labour at term, abortion, or hydatidiform mole. 
Vesicular mole seems to be the commonest precursor of chorion- 
epithelioma. 

In Findley’s’® series of 500 cases of hydatidiform moles 157 
developed chorion-epithelioma. This gives a ratio of 31 per cent. 
In Pallosson and Violet’s series of 455 cases the ratio was 4.4 
per cent, while in Novak’s” series the ratio was only 1 per cent. 
In Alan Brews’s* series of 100 consecutive cases of vesicular 
mole, treated in the London Hospital, the ratio was 8.8 per 
cent. In Essen Moller’s” series of 50 cases it was 16 per cent. 
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According to Munro-Kerr,** 6 to 10 per cent represents the 
incidence of the disease following hydatidiform mole. In Kasr 
E] Aini Hospital we were able to collect 40 cases of vesicular 
mole since 1921. The incidence of chorion-epithelioma among 
this number was 22.5 per cent. 

The number of cases that follow normal abortion and labours 
at term are much less than those that follow vesicular 
mole. In Teacher’s collected series of 188 cases the disease 
was preceded by vesicular mole in 73, by abortion in 59, by 
normal pregnancy in 53, and by extra-uterine pregnancy in 3. 
In Munro-Kerr’s series of 8 cases hydatidiform mole was present 
in 5 patients and abortion in 3. In a series of 26 cases of 
chorion-epithelioma which occurred in the London Hospital 
between 1885 and 1937 Brews found that 8 cases followed hyda- 
tidiform mole, 7 followed abortion, and 4 followed full-time 
normal pregnancy, while 2 cases occurred in males. The nature 
of recent pregnancy was unrecorded in 4 cases. According to 
Williams™* 50 per cent of cases of chorion-epithelioma are 
preceded by vesicular mole. 

In our series of 15 cases, hydatid mole preceded in 8 patients, 
abortion in 5, and normal labour in 1. In one case the primary 
site of the tumour was rather obscure. We shall therefore give 
the history of this case in some detail. 

B.I.N., an Egyptian peasant woman of 25 years of age, 
was admitted to Kasr El Aini Hospital on 20th October, 1938, 
on account of a uterine tumour, which was supposed to be 
fibroids of the uterus. The patient gave a history of irregular 
haemorrhage for the last three years. She had had four preg- 
nancies, three of which ended in labour at term. The fourth 
was an abortion and had occurred five years prior to her 
admission. Subtotal hysterectomy was performed by one of 
the assistants a few days after the patient’s admission to hospi- 
tal. On section, the tumours appeared to be simple myomata. 
Owing to an unfortunate accident, the specimen was lost before 
a histological examination of it was made. The patient was 
discharged three weeks later. Three months later she was again 
admitted to hospital suffering from haematemesis, backache, 
and ascites. A few days later, 14th December, she died. 


Autopsy. By PROFESSOR SOROUR BEY. 


_ Body. The body is not emaciated, weighing 68 kilos; subcutaneous 
abdominal fat 2 centimetres thick; omental and mesenteric fat is well 
preserved. 
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Lungs. The lungs show multiple nodules of round shape, projecting 
above the surface, of firm consistence and of deep brown haemorrhagic 
colour. Pleural sacs are empty. 

Abdomen distended with about ro litres of haemorrhagic ascites 
(haemoperitoneum). 

Liver. The liver weighed 2350 grams, and was pale brown in colour. 
Its external surface is studded with nodules similar to those of the 
lungs. These nodules are firm, haemorrhagic, and non-umbilicated. One 
of the nodules is seen rupturing into one of the tributaries of the portal 
vein. Liver tissue is friable. Maximum diameter of the nodule is 2.5 
centimetres. 

Pancreas. Weight, 195 grams. Multiple nodules both on the surface 
and on cut section; maximum diameter of nodule, 1.2 centimetres. 

No secondaries were found in other organs, and none in relation to 
uterine stump nor in the pelvis. 


HISTOLOGY. 


The metastatic nodules in lung, liver, pancreas, all show the same 
appearance. All of these are haemorrhagic, and show typical protoplas- 
mic sheets containing scattered nuclei (syncytium) and round, regularly 
formed cells with clear protoplasm and sharp cell outline (Langhans’s 
cells). 

The primary growth was in all probability in the uterus which had 
been previously removed by operation and is not available for examina- 
tion. There is some pressure atrophy around the metastatic nodules in 
the liver parenchyma. The remaining sections in the lung show mild 
degree of oedema but no septic lobular pneumonia. Sections examined 
from liver, heart, kidneys, show in addition some cloudy swelling. 


Diagnosis. The diagnosis of these tumours is beset with 
many difficulties. The early symptoms and signs are, by them- 
selves, not distinctive and are similar to those associated with 
retained membranes or sepsis with subinvolution. Irregular, 
sudden, and severe haemorrhage; serous, sanguineous, and 
brown discharges; wasting, weakness, anaemia amounting to 
cachexia and rigors may equally be present in either condition. 
In certain cases the difficulties in arriving at a decision 
may appear insurmountable. On the one hand, a too hasty 
operation may be performed, and a patient, probably in the prime 
of her life, is unnecessarily deprived of the joy of motherhood. 
On the other hand, an operation may be postponed too long, 
endangering in the highest degree the life of the patient. 

The histological test, though of great value, has been known 
to be by no means infallible. In many cases examination of 
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the debris removed by curettage does not carry the conviction 
that a vesicular mole has or has not run into chorion-epithelioma 
or destructive hydatidiform mole. According to Teacher it is 
impossible to draw a sharp histological distinction between the 
villi of simple hydatidiform mole and those of chorion-epithe- 
lioma when such examination is made on debris removed by 
curettage. 

As an illustration of this difficulty we shall refer to one of 
our cases, from which specimen Plate J was taken. 

The patient from whom the tumour was removed was a 
young multipara, aged 23. She consulted us for hyperemesis 
gravidarum. Her condition after two weeks of unsuccessful 
treatment necessitated evacuation of the uterus. The foetus, 
33 months, was dead, and the placenta showed evidence of 
partial vesicular degeneration. The ovaries were examined 
during the operation and were found normal. 

Histological examination did not reveal any malignancy. 
The haemorrhage, however, recurred two weeks after clearing out 
the uterus. On examination, the uterus was found enlarged and 
both ovaries were enlarged to the size of walnuts. Under anaes- 
thesia the cervix was dilated and the cavity examined. It was 
found perfectly smooth. In spite of this, irregular haemorrhage 
persisted, and the patient’s condition began to give anxiety. The 
cysts in the ovary began to grow at an extraordinarily rapid 
rate. At the end of three weeks the tumours filled the lower 
abdomen, their upper border reaching well above the level of 
the umbilicus. Laparotomy was performed. 

A tumour was felt in the anterior wall of the uterus, which 
raised suspicion of malignancy. Subtotal hysterectomy was per- 
formed, and both ovaries were removed. The cavity of the 
uterus was smooth and empty. The tumour proved histologi- 
cally to be chorion-epithelioma. 

Zondek-Aschheim test. Within recent years the quantitative 
_Zondek-Aschheim test was found to be of great value in diagnos- 
ing hydatidiform mole and chorion-epithelioma. This test, 
though of great value, is not infallible. In two of our patients, in 
whom the test pointed markedly to chorion-epithelioma, the con- 
dition proved to be otherwise. On the other hand, persistence 
of the test for three or four weeks after clearing the uterine 
cavity should always be looked upon with suspicion. In one of 
our cases this test remained positive for three months after expul- 
sion of a vesicular mole. Slight irregular haemorrhage was also 
present. In spite of the fact that the uterine cavity did not con- 
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tain actual suspicious masses, the debris removed by curettage 
showed, on histological examination, that a chorion-epithelioma 
was developing. 


Pathological Anatomy. 


In all our cases the primary site of the tumour was the 
uterus. Metastases occurred in four cases. One of these patients 
died six months after hysterectomy. The metastases in the other 
three cases disappeared after removal of the original tumour. 

Position. In our series the growth was, in the large majority 
of cases, originally intra-uterine. In most of the cases it 
invaded the walls of the uterus. In six cases the tumour pro- 
duced irregular swellings under the peritoneal surface. In three 
cases the new growth bulged in the cavity of the uterus and was 
easily removed by the finger and curette, leaving the uterine 
wall, as felt by the examining finger, smooth and uniform. This 
tempted us to go no further. Well-marked improvement fol- 
lowed, the haemorrhage ceased, and the patients’ condition 
became better. Unfortunately the improvement was only tem- 
porary; the haemorrhage recurred in less than two to three 
weeks. On exploring the uterine cavity large quantities of soft 
tissues were found, and a radical operation had to be performed. 
The patients recovered, and no metastases occurred. In two 
cases the growth was from the start intra-mural. The cavity 
of the endometrium was not involved, but the body of the uterus 
was enlarged, soft, and tender. (See Plates II and III.) 

Size. In five cases the uterus reached the size of a four- 
months’ pregnancy. One case reached well above the umbili- 
cus. In the remaining cases the enlargement of the uterus did 
not exceed that of a three-months’ pregnancy. 

Contour. In less than half the cases the enlargement was 
symmetrical. In six cases the contour was very irregular, and 
in two cases interstitial fibromyomata were present. 

Condition of the ovaries. Bilateral cysts of the ovary were 
present in 12 cases. In five of these the size of the cyst exceeded 
that of a foetal head at term. The cysts were multilocular, 
thin-walled, and contained straw-coloured or colourless clear 
fluid. In the remaining three cases the cysts contained luteine 
material. 

Axial rotation. In one of our cases the patient was admitted 
with symptoms of axial torsion of the pedicle of an ovarian 
tumour. The malignant chorion-epithelioma produced few 
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symptoms and did not attract our attention. The nature of the 
case was only discovered when the abdomen was opened. 

Prognosis. In no other class of malignant tumours do aber- 
rant cases occur so frequently, or do wide separated grades of 
malignancy occur. Some cases are so extremely malignant that 
even after prompt and early operation rapid dissemination of 
the growth occurs and ends fatally; while, on the other hand, 
undoubted cases of complete recovery after simple curetting 
have been known to occur. 

In our series of 15 cases 3 patients died: 2 during the first two 
weeks following the operation from peritonitis, and one from 
metastatic growths three months after removal of the uterus by 
subtotal hysterectomy. The post-mortem findings in the last case 
have already been described. 

The following two cases of undoubted complete recovery after 
simple curettage occurred in our practice. They are not in- 
cluded in this series. 


CAsE I. In October, 1915, a patient, 25 years of age, was 
admitted to the Coptic Hospital suffering from what was sup- 
posed to be retained placenta after abortion. On examination 
the vagina was found studded with round, firm nodules, of a 
dull red colour. The uterus was enlarged, soft, and tender. The 
cervix could easily admit two fingers. The uterus was cleared 
out, first with the finger and then with the curette. A large 
vesicular mole was removed. On exploring the cavity with the 
finger after the removal of the intra-uterine contents, a soft 
tumour was discovered in the anterior wall, which bulged some- 
what into the cavity. The tumour could not be shelled out. 

The histological examination, which was made by a very 
competent pathologist, proved the condition to be a chorion- 
epithelioma. 

As clinically and histologically the case was a proved chorion- 
epithelioma, hysterectomy was proposed, but the patient refused 
all treatment. Contrary to what we expected the patient’s con- 
dition steadily improved, and the tumours in the vagina were 
slowly absorbed. Within two years this same patient was delivered 
by N.M. of a full-time living baby. 


CASE 2. Six years ago one of us (N.i*.) was asked in con- 
sultation on a case of chorion-epithelioma, which had been 
curetted two weeks previously by our colleague, Prof. Ahmed 
Bey Shafik. On examination the patient was found profoundly 
anaemic and showed marked signs of malignant cachexia. The 
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uterus was enlarged and rather soft. At the right corner of the 
uterus a tumour of the size of a walnut could be felt. The 
pathological report which was shown to us left no doubt about 
the malignancy of the condition. 

The patient’s condition was so bad that it was thought advis- 
able to treat the case by irradiation and not by operation. In 
spite of the fact that the patient was not treated she made a com- 
plete recovery. Eleven months later she was delivered by Prof. 
Shafik Bey of a full-time living baby. 

A case similar to those we have just described is recorded 
in Teacher’s excellent manual of obstetrical and gynaecological 
pathology (page 151). It is a case of chorion-epithelioma in 
which operation was begun and abandoned on account of the 
extent of the tumour. Examined a month later no trace of the 
tumour of the uterus or of the pelvic extensions was found. 
Seven years later the patient was in perfect health. 


In conclusion, we wish to thank Prof. Ahmed Bey Shafik 
for his kindness in allowing us to include a case treated in his 
wards; and Prof. Sorour Bey for the great trouble he took over 
the histological and pathological reports; and to Dr, Adib Fahmy 
and Dr. Youssef Khalil, registrars of the gynaecological depart- 


ment, for their help in many ways; to Dr. Bulgakow, the able 
curator of the museum, for his beautiful preparations; and Mr. 
Strekalowsky for his excellent drawings. 
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PLATES. 


MICROSCOPICAL APPEARANCES IN SOME CASES OF CHORION- 
EPITHELIOMA COLLECTED BY PROFESSOR DR. NAGUIB 
PASHA MAHFOUZ. 


The haemorrhagic and necrotic tumour masses in the uterine 
cavity presented the following pictures : 

Sections of chorionic villi with their myxomatous core and 
covered with Langhans’s cells, which, in wide stretches of the cir- 
cumference of the villus, have heaped up in thick buds made of 
compact masses of Langhans’s cells and surrounded by many 
irregularly scattered syncytial masses, some of which are of 
phenomenally large size (Fig. 1 and Fig. 2). 

Wide sheets of mixed trophoblastic elements, Langhans’s cells 
and syncytial masses irregularly distributed, whose appearance 
suggests no connexion with chorionic villi (Fig: 3). 

The uterine muscle wall presented in its innermost layers rich 
and widely spread invasion by trophoblastic elements, present in 
ones or in small colonies between the muscular uterine elements. 
These infiltrating trophoblasts tend to be of a larger size with 
foamy protoplasm and a large diffuse nucleus. Some are multi- 
nucleated, but typical syncytial masses as found in the tumour 
mass in the uterine cavity have not been seen amongst the tropho- 
blasts invading of the uterine muscle (Fig. 4). 

These muscle-invading trophoblasts tend to converge towards 
the walls of the blood-vessels, and were often seen bordered from 
outside by a parade of trophoblasts, which penetrate the walls of 
the vessels in ones or twos and get into the lumen, where they were 
seen alone or mixed with blood-cells. Such penetrated blood- 
cells did not show any reaction in the different layers of their walls 
(Fig. 5). 

The outer uterine muscle layers were, in cases examined, free 
from trophoblastic invaders, but here we found large blood- 
vessels occupied by wide sheets of compact trophoblasts (Fig. 6 
and Fig. 7). 
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Myxomatous core of a chorionic villus. 
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Syncytium. 
4. A large syncytium. 


3- 


Fic. 1. 
CNA 
Or 


. Core of villus. 
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FIG. 4. 


1. Uterine muscle invaded with trophoblasts scattered in muscle-tissue. 
2. Trophoblasts bordering a blood-vessel from outside. 
3. Blood-vessel with trophoblasts inside lumen of vessel. 
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. Trophoblasts in process of penetrating the wall of the large blood-vessel 
. Syncytial mass inside lumen. 

. Blood elements with trophoblasts among them. 

. Uterine muscle. 

. Trophoblast in muscle-tissue. 

. Wall of the blood-vessel. 
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1. Wall of the blood-vessel. 
2. Blood elements inside the blood-vessel. 

3. Uterine muscle, 

4. Sheet of trophoblasts inside lumen of blood-vessel. 
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. Wall of blood-vessel. 

. Sheet of trophoblasts inside lumen of blood-vessel 
. Uterine muscle. 

. Trophoblasts bordering a blood-vessel. 
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Prate II. 
VESICULAR MOLE IN SITU. 
The uterus was removed by subtotal hysterectomy for profuse intra-uterine haemorrhage and 
vesicular degeneration of the chorion. Incisions were made in the specimen to expose: (1) 
amniotic cavity, and (2) invasion of the wall of uterus by vesicles. The placenta is seen in the 


process of expulsion through the cervical canal. SND) 
Mahfouz’s Obstet. and Gynaecol. Museum. 
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Prater. IIT. 
CHORIONIC CANCER. RECURRENT VESICULAR MOLE. 


One-half of the uterus has been preserved to show a malignant vesicular mole as well as 
chorionic carcinoma which invades the body of the uterus. Note haemorrhagic character of the 
chorionic epithelioma and its confinement to the uterine body. The vesicular mole invades the 
wall of the uterus and fills the broad ligament, reaching the left ovary. The peritoneum was 
intact. 

(1) Vesicular mole invading the walls of the uterus. — (2) Chorion-epithelioma. 
(3) Uterine cavity with blood-clot and tumour. — (4) Cervix. 


94. Mahfouz’s Obstet. and Gynaecol. Museum. 
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PLATE V. 
RECURRENT VESICULAR MOLE. CHORIONIC CANCER. 

The uterus has been opened on the posterior surface to expose (1) a chorionic carcinoma 
confined to the uterine body. The small incision on the right half of the specimen exposes (2) a 
growth which has eaten its way nearly to the peritoneum. The right ovary shows a large 
haemorrhagic cyst. It is important to note that the patient from whom the specimen has been 
removed by operation gives the history of the passage of vesicular mole on two occasions. 

95. Mahfouz’s Obstet. and Gynaecol. Museum. 
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Pirate VI. 
Urerus: 

Uterus and appendages removed from a patient, go years of age. “Lwo months previously a 
vesicular mole was expelled. The uterus has been opened from the front to show a chorionic 
carcinoma at the fundus bulging into the uterine cavity. 

(1) Tumour. (2) Round ligament. (3) Fallopian tube. 
96. Mahfouz’s Obstet. and Gynaecol. Museum. 
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VIII. 
LUNG FROM A CASE OF CHORION-EPITHELIOMA. 


A portion of lung removed from the body of a patient who died six months after subtotal 
hysterectomy. The condition was mistaken for degenerated fibroids. “There was no recurrence in 
the site of operation or in the ovaries which were not removed with the uterus. “The lung and 
liver were studded with metastatic growths, which proved to be chorion-epithelioma. 


Mahfoux's Obstet. and Gynaecol. Museum, 
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Endometrioma Interstitiale* 


A PRELIMINARY REPORT 
BY 


JAMEs ROBERT GOODALL, O.B.E., B.A., M.D., C.M., 
D.Sc. (McGill), F.R.C.0.G., F.A.C.S. 


INTERSTITIAL ENDOMETRIOMA is a disease in which the interstitial 
cells of the endometrium have taken on invasive and vicarious 
growth beyond the normal bounds of the endometrium. The 
disease, as a sui generis type, was discovered about six months ago 
in the operating room and research laboratory of St. Mary’s. Since 
then, several cases have been diagnosed at operation, and many 
have been added to the list by a retrospect of cases, which became 
suspects in the light of our present knowledge. In all, 14 cases have 
been discovered without all the possible and probable specimens 
having been examined. The most striking cases date back to 1928 
- and 1929. But the case which brought the disease to the attention of 
the writer dates only from last May. It is now possible to state with 
greater assurance than ever before, that sarcoma of the uterus is a 
very rare disease; that, although all the older cases here recorded 
were diagnosed as sarcoma, they fall into the non-malignant and 
curable type of interstitial endometriomas. 

The interstitial cell of the endometrium is a very highly 
endowed structure, with a potentiality for differentiation which 
makes it a close second to the interstitial cell of the ovary, with 
which it has much in common. Ordinarily, and under normal 
stimulation and, therefore, when in normal function, its activity 
is restricted to a fixed rate of division, which is physiologically 
accelerated by the hormones of the menstrual cycle, pregnancy, 
and post-conceptional periods. And its activities are usually 
reduced to a quasi-quiescence before puberty and after the meno- 
pause. During the sexual age, the interstitial endometrial cell is 
in a fairly constant state of change—a state of flux. An interstitial 
cell may be always an interstitial cell, or it may be doomed to a 
higher function, by becoming the component cell of an uterine 
gland. When so raised out of its social class, it may revert only — 

* Read at the annual meeting of the American Association of Obstetri- 
cians, Gynecologists and Abdominal Surgeons, Hot Springs, Va., September 
20-22, 1937. 
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with difficulty to its former state, under the potent influence of the 
pregnancy hormones. Especially is this true in the region of the 
placental implantation. These, its chief known properties, it 
possesses and elaborates wholly under the domination of external 
hormonal forces, which play with it as with a bauble, though 
ordinarily the play is restricted to certain well-defined limits. 
Frequently, however, such is not the case, and under excessive 
hormonal stimulation, or due to withdrawal of a normal restraint 
upon cell division, the interstitial cell becomes an invasive agent; 
frequently mildly invasive, at times almost sarcomatoid in its 
spread. Whether, in its extraneous growth and new soil, it will 
now differentiate itself into glandular structures, or remain 
uniformly interstitial in type, will depend upon two factors—(r) 
the rate of growth, and (2) the character of the soil that is being 
invaded. It may be stated here, as a general law of application, 
that differentiation is inversely as division, so that in the slower 
invasions, in which division is but slightly accelerated, the cell will 
usually adhere more or less closely to its natural differentiation— 
in this case there will be both interstitial cells and glands—whereas, 
in the more rapid divisions, the differentiation into glands becomes 
more and more restricted, until finally, interstitial endometrioma . 
develops, in which glandular structures are totally absent. 
Function, on the other hand, is quite another quantity. It 
follows upon differentiation; but normal function probably 
follows only upon full and complete differentiation. It can be safely 
stated that interstitial endometriomas are without normal function 
and with a minimum of differentiation. However, there is quite 
another differentiation from that of interstial cell into glandular 
columnar cell, though imperfectly that may have been performed. 
This other differentiation applies to the individual interstitial cell 
morphology. The interstitial cell of these tumours, in the rapidly 
growing, may be composed of a small amount of cell protoplasm 
staining uniformly with haematoxylin, and a large oval nucleus, 
highly granular and filamented, and possessing a clear-cut out- 
line, all stained variously deeply with haematoxylin. These 
approach closely, in appearance, the round-celled sarcomas (Fig. 
1). From thiscommon type, there are variations in which the cells 
assume streamline shapes and characters, indistinguishable from 
spindle-celled sarcomas. In the types that retain more or less the 
original characters of the parent cells, one or more glands may be 
occasionally found in the periphery, especially towards the 
mucosa, or near the peritoneum, that is in the inner and outer 
thirds of the uterine wall. In most instances they are absent. In 
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the more diffuse and chronic types, the interstitial cell may simu- 
late fibrous tissue characters. 

In all the cases that will be detailed later, the pathologist’s 
diagnosis was invariably sarcoma of the uterus, modified by the 
prevailing tissue that accompanied the sarcoma, or by the type 
that the sarcomatous cell took on, such as fibrosarcoma, 
myosarcoma, leiomyosarcoma and adenosarcoma. 

Two distinct clinical types of the disease appear, but, one must 
add, intermediate types are not lacking. In the one there is an 
uniform symmetrical enlargement of the uterus, even to the size 
of a three months’ pregnancy, due entirely to thickened walls, 
from new growth infiltration and concomitant stimulation of 
associated fibrous and muscular tissues. The endometrium may 
be normal or greatly thickened. When so thickened, it is generally 
of the Swiss-cheese or of an adenomatous type, modified by the 
phase in the menstrual cycle in which the patient happened to be at 
the time of operation. In the chronic, or slowly progressive cases 
of this type, the uterine wall does not present any points that can 
differentiate it macroscopically from an ordinary case of chronic 
metritis. The interstitial cells are often stream-lined and approach, 
in morphology, the connective tissue cell, though staining more 
deeply with haematoxylin. In the more rapidly growing cases, 
the picture is practically pathognomonic. The uterus, when cut 
open, presents on its cut surface, hundreds of welling lymphatics, 
large and small. The picture reminds one of the active mud-wells 
of the South. The welling substance is pinkish-grey, and resembles 
brain tissue. If picked up with a forceps it is elastic, and snaps 
back into its lymph space, like an earth-worm. When, as in two 
of the cases, the growth invades the broad ligament, the same brain 
tissue wells out of the cut surface. The lymphatics of the broad 
ligament, if widely involved, appear as cords running from the 
uterus to the pelvic wall. If these are opened parallel with their 
long axis, the growth may be rolled out, leaving the lymphatic wall 
intact. Some of these moulds in our cases were two inches long. 
In one case these lymphatic extensions were traced into the right 
iliac fossa. 

In the second clinical type, there is a definite tumour formation 
of the uterus, in all clinical characteristics undistinguishable, 
macroscopically, from a single fibroid or fibromyoma. They may 
be multiple. Asymmetry of the uterus consequently is the rule. 
Under close scrutiny, small yellow patches or dots may be seen 
throughout the myometrium. In one of our cases, besides the large 
cystic growth, there were dozens of yellow granular areas 
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scattered throughout the uterine wall from the endometrium to 
the peritoneum (Fig. 2). These are more numerous in the isthmial 
portion of the uterus. Three of the cases presented a large cyst in 
the interior of the largest growth. The contents in each case were 
clear, straw-coloured, and coagulated upon cooling and exposure. 
Unfortunately, the fluid was not preserved for biological examina- 
tion, because the true nature of the growth was not suspected at 
the time. Cystic disease of an endometrioma is a sign either of 
nutritional dystrophy or, what is more likely, an expression, not 
only of an arrest of development but of retrogression, due to a 
restoration of normal endocrine balance. Mixed cases have been 
found, in which one uterine wall was affected diffusely, while the 
other was the seat of a large tumour. 

Many of the cases, described below, presented also a diffuse 
peritoneal and ovarian endometriosis. In two of them the process 
was extensive. In the author’s early cases, dating back to 1928, 
the records of the microscopic picture of the ovaries are incom- 
plete. But an undoubted accompanying extra-uterine endometri- 
osis was found in 5 of the here recorded 14 cases. A common 
causation will be quite apparent to even the most casual reader. 

In nearly all the cases a connexion of the endometrioma with 
the interstitial cells of the endometrium can also be established, 
though lymphatic continuity of growth is essentially not to be 
expected, nor is it necessary. Isolated lymphatic emboli of inter- 
stitial cells are commonly found. (Fig. 3.) 

In the diffuse invasive types quantitatively there are all grada- 
tions down to the quasi-normal. This requires some elucidation. 

t is a very interesting fact that ordinarily the interstitial endo- 
metrial tissues do not stop at the myometrium, as do the glands. 
A thin microscopic specimen of the endoinetrium and myometrium 
when deeply stained with haematoxylin, and when held up to the 
light with a low power of magnification, will show that the inter- 
stitial cells do not change abruptly at the endometrio-myometrial 
junction into the adult connective supporting tissue of the uterine 
wall, but that strands of these penetrate among the muscle bundles 
in smaller and smaller ramifications, like the roots of a plant. 
(Fig. 4.) The amount and depth of these invasions varies con- 
siderably in different individuals, as does also the amount and 
depth of the accompanying glands. So it becomes an insoluble 
problem: which cases should be classed as normal and which 
as interstitial or glandular uterine endometriosis (adenomyosis, 
von Recklinghausen’s disease). However, these minor manifes- 
tations of penetration are of no clinical interest. It is true that 
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they may be the beginnings of what may later be a major type 
of disease, but, as the uterus would of necessity have had to be 
removed to determine this early incidence, the possibility of any 
major extension could not be other than pure theory. But the 
problem is, what shall we consider pathological, on the one hand, 
and what mere normal, or at most, excessive physiological ? For 
doubtless excessive physiological growth may invade the domain 
of pathology, or may stop and regress, just short of recognized 
pathology. 

However, invasions by the interstitial cells greatly outnumber 
the cases in which glandular formations exist. Interstitial mass 
invasions may, and frequently do, exist without accompanying 
glands; but endometrial glands are seldom found without a thick 
or thin clothing of interstitial cells. These interstitial penetra- 
tions are frequently seen completely surrounding the sub-endome- 
trial lymph channels with only the lining cells intervening. Are 
these lining cells of endometrial origin? It would be purely specu- 
lation to try to determine, but the close proximity of the endo- 
metrial cells to the nurmal channels in normal or quasi-normal 
penetrations, take on great interest when it is now definitely known 
that in interstitial endometriomas the extensions of the growths are 
almost exclusively by the lymph channels, as can be demonstrated 
later beyond any possibility of doubt or of refutation. Interstitial 
endometriomas are in the vast majority of cases benign penetra- 
tions, and even in the most advanced cases, to be described later, 
the extra-uterine growth was a true lymphatic extension with the 
lines of continuity from the parent growth in the uterus, well 
maintained. And, if malignancy implies destruction, then these 
growths did not destroy, nor did they produce malignancy 
cachexia in any of our cases. Judging from our recorded cases 
they grow by displacement of normal structures when they have 
penetrated the lymph channels of fixed tissues. 

As for function, the interstitial cells have none that is apparent. 
When, however, the rate of growth is slow and glands have 
formed, these may take on secretory activity and form intramural 
retention cysts of various sizes, with their lining in all stages of 
pressure atrophy. This is the origin of many of the intramural 
cysts, the lining and circumferential interstitial cells of which 
have undergone retrogressive changes as a consequence of the 
cessation of the faulty hormonal function that brought them into 
being. 

Continuity of growth along the path of the lymph vessels is 
the rule, but venous emboli are not uncommon. This is in con- 
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formity with our knowledge of endometriosis in general. The cases 
will now be recorded chronologically and in detail, for it is thought 
that this is the first time that this condition has been diagnosed as 
a disease entity, and, therefore, its symptomatology and pathology 
invite a careful investigation. Moreover, the cases shed a much 
wider and brighter light upon the concept of endometriosis 
generally. 


Case 1. 

Mrs. M., aged 57 years, was sent to the writer for hysterectomy 
for the cure of a fibroid. She had gone to her family physician, 
Dr. George Beswick, with the complaint of being ‘‘ run down”’ 
and always tired, and had noticed some fullness of the lower 
abdomen during the past two weeks. Menstruation was normal, 
every 28 days lasting 3 to 4 days; no dysmenorrhoea. Two chil- 
dren alive and well, a third died at birth; youngest, 22 years of 
age. Systems were found normal, except for a relaxed perineum 
and a-globular mass in the lower abdomen, and on pelvic exami- 
nation signs of a symmetrically enlarged, hard uterus, in size com- 
parable with a 3 months’ pregnancy. It was somewhat fixed 
and drawn to the right. There was not the slightest doubt in the 
mind of the writer that he was dealing with an intramural fibroid. 

The operation was performed at the Royal Victoria Hospital 
on April 24th, 1929. During the operation for perineorrhaphy 
the vagina was found congested, and venous bleeding was un- 
usually free. There was also a thickened band which ran up the 
right wall of the vagina, which was thought to be scar tissue, but, 
when its margin was reached in the perineorrhaphy, the tissue 
was very friable, and the bleeding was hard to control from the 
numerous veins in its vicinity. 

When the abdomen was opened there were no adhesions. ‘The 
uterus was the size of a 3 months’ pregnancy, symmetrical and 
drawn somewhat to the right. There was tremendous venous con- 
gestion of the uterus, and the veins of both pampiniform plexuses 
markedly varicose. The right broad ligament was shortened and 
thickened and plastic. This thickness extended into the right iliac 
fossa. The ovary was somewhat enlarged and bound by adhesions 
and contained a haematoma, and the oedematous, congested Fal- 
lopian tube hung down posteriorly like a wet drape. The left 
appendages, congested and oedematous, did not present any infil- 
tration of the broad ligament. This picture was a new one to 
the writer. The right broad ligament was then clamped near the 
pelvic wall, and incised between the clamps. Immediately a grey 
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brain-like substance oozed out the cut surfaces. The infiltration 
of the pelvic brim and iliac fossa was now recognized as an exten- 
sion of a malignancy. The left broad ligament was then incised 
at the uterine end, and as the ligament appeared only oedematous, 
the left appendages were not removed. The broad ligaments were 
then opened to reach the ascending branches of the uterine arteries 
to complete the operation as a supravaginal amputation, as any 
further procedure was futile anyway. In approaching the right 
uterine artery a cavity was opened, filled with the same brain-like 
substance. When the uterus was amputated the cut surface of 
the stump oozed this tissue from multiple lymphatic spaces, some 
large and soft, and on the right side was a cavity now cut across 
filled with the same grey matter. The operation was completed 
and the patient left the operating room in good condition. Her 
destiny was known. 

Upon examination of the specimen before leaving the operating 
room it was found that the growth extended cut from the uterus, 
along the lymphatics of the broad ligament; that these stood out 
like soft ropes; that the ovary, though enlarged and soft, was of 
normal outline; that the lymphatics, when carefully opened, 
allowed a roll of tissue, like an earthworm, to be rolled out, leav- 
ing the lymph channel intact; that one of these worms was 13 
inches long, a pinkish-grey substance about the size of an average 
earthworm, and to heighten the resemblance, there was a larger 
portion in the centre about } of an inch long, of a dark red colour, 
evidently a small haemorrhage. The uterus was now incised longi- 
tudinally along its anterior wall, and from a hundred channels 
there slowly oozed up this grey matter, which made one think 
of the boiling mud-wells of the South. One could grasp the tissue 
with a forceps, and, with traction, it would snap back into its hole 
again, or allow itself to be drawn out like a worm from its hole, 
leaving the hole perfect and patent. The uterine stroma was firm 
and fibrous. It was now found that the growth occupied the 
anterior wall and that the uterine cavity lay with a convexity 
backwards. The posterior uterine wall was about ?-inch in thick- 
ness, and free from invasion. The mucosa appeared quite normal. 
The condition was so novel that the writer sat down and wrote a 
page and a half description of the extraordinary condition. The 
microscopic diagnosis was awaited impatiently. It is as follows: 


The gross specimen consists of a uterus the size of a foetal head, show- 
ing upon section numerous widely dilated blood channels and lymphatic 
spaces which contain a soft lymphoid structure in the form of a coagulum. 
Even below the tube and ovary the vessels are thrombosed. The ovary 
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contains an haemorrhagic body looking like a degenerated corpus luteum. 
The endometrium is soft and glistening. la ae 

Microscopic examination. Sections of the uterus show isolated and 
diffuse areas of small, round, deeply staining polymorphic cells which are 
lying in and replacing a myomatous growth of the uterus. The blood- 
vessels and lymphatics contain plugs of such growth. The picture is that 
of a sarcomatous degeneration of a fibromyoma. 

Diagnosis. Sarcoma of the uterus. 

PATHOLOGIST. 


The subsequent history of the patient is of intense interest. She 
refused to undergo deep X-ray exposure, and when her recovery, 
which was uneventful, was completed she returned to her physi- 
cian. She was a woman of determination. Two years later 
exactly she was brought back for metrorrhagia, and on examina- 
tion it was found that the pelvis was filled with new growth and 
that large liver-like polypi protruded from a widely dilated cervix 
and filled the vaginal vault. These broke down easily under the 
examining finger and bled freely. There was an ill-defined mass 
in the right iliac fossa, which did not cause any symptoms. Her 
general nutrition and state of health were excellent, quite a con- 
trast to what one might expect. It was decided by the radium 
specialist to excise the polypi and insert radium. Accordingly this 
was done on April 2nd, 1931. The following are the post-operative 
10tes : 


The patient was in hospital in April, 1929. Felt fairly well on dis- 
charge. In 1930 felt tired, and went away for the summer and rested. 
Lately noticed a swelling on the right side which causes a dragging sensa- 
tion. For the past ten days has had pain in both legs, particularly behind 
the right knee, and difficulty in walking. 

Vagina is filled with downward growing sarcomatous polypi and infiltra- 
tion of the cervical stump and vault. The growth is continuous with that 
in the abdomen. 

Diagnosis. Extensive sarcomatous lesion. 

Operation. The vault and shell of the dilated cervix were cleaned out 
digitally and radium was placed in situ; 50 mg. for 30 hours, equalling 1500 
milligram-hours. 

Pathological report. Microscopic sections show a widespread cellular 
structure composed of small, round and spindle cells, showing numerous 
mitotic figures. There are numerous small blood-vessels in the tissue. The 
growth corresponds to that seen in previous sections, taken in 1929, except 
that there are no large vessels involved. 

Diagnosis. Small round-celled sarcoma; metastatic growth in the 
vagina. 

PATHOLOGIST. 
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Again the patient would not submit to deep X-ray treatment 
owing to some deep-seated prejudice. No one could fathom her 
dread of it. She disappeared again and re-appeared in May 1932, 
that is 13 months later. Her general nutrition was excellent and 
her colour good. Her functions were normal, except that she now 
had a mass in the right lower abdomen the size of a small rugby 
football, insensitive, hard, and fixed. The right leg was three 
times the size of the left leg about the thigh, and the ankle was 
as big as her left thigh. She could barely walk, except by drag- 
ging the leg along. She was now suffering a great deal of pain, 
both in the abdomen and down the leg, and she had lost a great 
deal of weight but not her cheerful disposition. She finally sub- 
mitted to our combined pressure for the use of X-rays. Frankly, 
it was not expected that it would accomplish much. She wanted 
to be operated upon, but accepted assurances that operation could 
not assure anything but its futility and its danger. 

Dr. Howard Pirie began X-ray treatment on May roth, 1932, 
and ended on June 7th, 1932; eleven treatments in all; total 
number of hours, 2?. Type of treatment, 5 m.a., 200 k.v., 15-inch 
dis., time 15 minutes. 

The change was almost instantaneous. Within two months the 
growth was barely palpable as a small induration in the right 
lower quadrant, the vagina and cervix presented nothing abnor- 
mal, and on bimanual examination there was some induration in 
the right fornix which may connect with the induration in the 
abdomen, though this cannot be definitely determined. But what 
impresses the patient and her friends most is that her right leg is 
now the equal of the unaffected side. 

At this date, 7} years after the X-ray treatment, she is in 
radiant health, and there is no evidence of any recurrence or 
metastasis. 


DISCUSSION AND REVISION OF THE CASE. 


In the light of the discovery of interstitial endometrioma the 
sections were re-studied by the writer, and interesting details are 
found. The main cell of the growth, by its distribution, type, and 
growth characters, is endometrial in origin. The blood-vessels are 
mostly thick-walled, therefore unlike sarcomatous vessels. The 
growths along the lymphatics are numerous, but here there are 
singular factors. 

(x) The growth does not invade the lymphatic walls; the 
lymph space lining is everywhere intact and merely pushed aside 
by the new growth. 
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(2). The growth along the lymphatic channels carries its own 
central blood-vessel in every case, giving one the picture of a peri- 
thelioma. 


(3). The growth is not destructive of other neighbouring tissues 
but these, on the contrary, seem to take an associated hyper- 
trophy. Nowhere are any endometrial glands to be seen. Also, 
in the light of later developments, there is strong presumptive evi- 
dence that the ovarian dystrophy was in the nature of an endo- 
metriosis. The left ovary not having been removed kept the endo- 
metrioma active after operation. It is to be noted that the growth 
was restricted to the true and false pelvis. The tumour-cell is 
highly sensitive to X-ray and radium treatment. 


Case 2. 

In response to a requisition on February 6th, 1931, the writer 
visited the metabolism ward of the Royal Victoria Hospital to see 
a Mrs. G., aged 48 years, suffering from diabetes mellitus and 
pelvic symptoms. She had all the usual symptoms of a glycaemia 
of 5 months’ duration. For some months past she had suffered 
pain in the left lower quadrant. This was quite similar to the 
pains during the first 3 days of her menses, but the pain was bi- 
lateral at that time. Six years ago she was told she was diabetic 
and she thought that this was the cause of her malaise, so she 
consulted her family physician, who sent her to the hospital. In her 
past history there were repeated gall-stone attacks. Her men- 
struation was normal and regular; every 28 days and lasted for 
5 days; recently she has had dysmenorrhoea during the first 3 
days. Menorrhagia and metrorrhagia were absent. Leucor- 
rhoea was fairly copious, and recurring vaginitis due to glyco- 
suria. Her children, 6 in number, range from 28 to 17 years of 
age. She has not had any miscarriages. The systems, other 
than the pelvic, present nothing relevant. The vaginal outlet is 
large, relaxed, and parous, and the vulva is excoriated by the 
pruritus and vulvitis of glycosuria. The vagina presents a blue 
congestion with varicosites quite pronounced. There is a marked 
cystocele and rectocele. Internally a firm, rope-like band can 
be felt along the left wall. It could be easily rolled beneath the 
finger, and felt like a thrombosed and fibrosed vaginal vein. The 
cervix was at a low level, and was lacerated. The cervix is dis- 
placed backward by a mass extending up almost to the umbilicus. 
This cannot be separated from the uterus and moves with it. 
Appendages thickened on both sides. 

22 


ENDOMETRIOMA INTERSTITIALP 


Preoperative diagnosis. 


(x) Fibroid of the uterus. 
(2) Large cystic ovaries. 
(3) Diabetes mellitus. 


Operation: February oth, 1931. 


Median incision. Uterus the size of a 4 months’ pregnancy. 
The congestion of the pelvic tissues was very pronounced. Both 
broad ligaments were shortened and thickened. There was much 
free bleeding. Both appendages were brought up with difficulty, 
and removed. There was a peculiar amount of pus-like exudate 
from the left broad ligament incision. Supra-vaginal amputation 
was then performed, and upon sectioning the stump, the latter 
oozed a brain-like substance, as in the former case. The opera- 
tion was then completed and the patient, though she had lost 
considerable blood, stood the operation well. 

Upon opening the uterus by a longitudinal incision along the 
anterior wall, the same brain-like tissue exuded from hundreds 
of lymphatics. The broad ligaments were now carefully ex- 
amined and both found to be infiltrated in a manner singularly 
similar to the previous case. There were two distinct differences. 
In this case, all the walls of the uterus were equally thickened 
and involved. Both ligaments were apparently equally involved, 
but there was no palpable extension into the iliac fossa. The 
diagnosis was at once made, of a diffuse sarcomatosis of the 
uterus, with extensions into the parametrium and cervical stump. 

The pathological report is as follows: 


A uterus measuring 7 inches by 5 inches, with tubes and ovaries 
attached. Upon section, the mucosa is smooth and yellowish.. The wall 
is uniformly thick, and contains small, nodular, whitish growths, look- 
ing like a widespread sarcomatosis. The Fallopian tubes are normal, 
and the ovaries fibrotic. The broad ligaments are infiltrated by the 
growth. 

Microscopic examination. Sections taken from the uterine wall show 
larger and small circumscribed and partly plexiform arrangements of 
immature histoid cells, having numerous mitotic figures. In the broad 
ligament, below the Fallopian tube, the lymphatic spaces are filled with 
this cellular growth. The picture is that of a small round-celled sarcoma, 
which is replacing uterine muscle and infiltrating endothelium-lined 
channels. 

Diagnosis. Diffuse sarcoma of uterus and broad ligaments. 

The subsequent history is interesting. Under appropriate ante- 
and post-operative and anti-diabetic treatment, the patient made an 
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uninterrupted recovery. She was operated upon on February toth, 
1931, and X-ray treatment was begun on February 18th, and was ter- 
minated on June 11th, 1931. 


Total number of treatments, 23. Total number of hours, 554. | 
Type of treatment. 5 m.a., 200 k.v., 16-inch dis. Time 15 minutes. 


On May 24th, 1933—that is, 2 years and 3 months after treat- 
‘ment—the writer was called to examine her in the diabetic ward, 
where she was under observation. Her only pain was in the 
region of the gall-bladder. X-rays showed some defective drain- 
age of the bile. Bimanual examination did not show anything 
abnormal, except some slight fixation of the stump of the cervix, 
and the patient asserted when she was being prepared for 
examination, that it was unnecessary, as she was exceptionally 
well as regarded her pelvis. 

At the present date, September 1937, Mrs. G. is back again 
in the metabolism department for recurrence of her diabetes 
owing to her own neglect. She is free from any detectable pelvic 
disease, nor does she have any abnormal pelvic symptoms, that 
is, six and a half years after her first diagnosis of sarcoma. 


DISCUSSION. 


The similarity of these two cases is striking. Microscopically 
the specimens are equally similar. Their recoveries were singu- 
larly alike. The invasion of the lymph spaces without des- 
truction is similar in every respect. The thick walls of the blood- 
vessels are strikingly different from that of sarcoma, and the cell 
characters, though strongly suggestive of sarcoma, have not that 
sinister character of a true sarcoma. (Fig. 5). This tumour 
crowds, but is not destructive. There are other differences also. 
In this case both ovaries were removed—a very important factor 
in arresting the underlying cause of endometrial growth; the 
extension into the broad ligaments, though bilateral in this case, 
was not so extensive, nor did it invade, by continuity, the iliac 
fossa where it was beyond the destructive range of radium, and 
lastly, the ovaries were normal so far as we can tell, for they 
were not reported upon microscopically. 

It is now February 1939. Since I wrote the above report of 
this case she has again come under supervision and treatment. 
After an absence of 6 months she returned complaining of pain 
and haematuria, and swelling of the left leg. On examination 
there was a growth rising out of the pelvis and filling the whole 
lower abdomen, almost to the level of the umbilicus; the left leg 
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was swollen to almost twice its normal dimensions; the vagina 
was of a dark-blue colour, and so infiltrated that it felt like a 
lead pipe; the urethra on the anterior wall was the size of an 
adult finger; its consistence was similar to that of the vagina, 
and the catheter, when passed along it, had to follow its tortu- 
osities to reach the bladder. The urine was bloody, and a 
cystoscopy, made with great difficulty, showed numerous small 
bluish grape-like growths, from some of which blood exuded. 
She was at once sent for X-ray treatment. She responded quickly 
to its effect, but with results that are filled with scientific interest. 
After the first treatment in 1931 there remained a marked telan- 
giectasis of the suprapubic region. In the recent treatment by 
X-rays, this area in the median line was purposely avoided, 
leaving an area in the suprapubic region of about 4 inches in 
width unexposed to rays. It was found on examination after 
the second course of the 1939 treatment that the abdominal 
tumour had disappeared completely, as had also the pain and 
the swelling of the leg. But the vagina and lower third of the 
bladder were in much the same condition as before the treatment. 
It was thought this was due probably to the above unexposed 
area, and to the protection of the bones of the pelvis, and it was 
consequently decided to drive in the X-ray through the pelvic 
outlet. But before doing so a new interest manifested itself. 
Heretofore, it was thought that total ablation of the ovaries was 
a sure cure for endometriosis. But here is a case of endometrioma 
in which nine and a half years previously, both ovaries had been 
removed, and she had been subjected at that time to a full dose 
of deep X-ray, and remained quiescent for seven and a half years, 
only to relight recently with characters very similar to Case No. 1. 
This is the great interest that it rouses. Whence comes the oestrin, 
if oestrin it be, that is necessary to cause this growth of specific 
tissue? There are no ovaries to elaborate this oestrin. Is there 
any other substitute organ that can elaborate this substance? 
With the object of finding this out, treatment by X-ray has been 
stopped, and a series of oestrin, of gonadotropic and adenotropic 
elements, and of prolan A estimations are being made over an 
extended period. When this has been done the pituitary will be 
treated and the effect observed upon the above elements in the 
urine, and later a similar treatment of whatever gland may be 
found to be the chief substitute in this abnormal stimulation. 


Case 3. 
Mrs. G., 35 years of age, mother of 3 children, without any- 
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thing in her history referable to pelvic disorder, came complain- 
ing of general weakness and fatigue. She could “‘ scarcely drag 
herself about’’. The menstrual function was normal in every 
respect, except that she had a copious leucorrhoea. On physical 
examination there was a severe chronic endocervicitis and cer- 
vicitis, with a large, globular, superimposed uterus. Operation 
for total hysterectomy and ovariotomy was performed in October 
1933. The peritoneum was free from adhesions, except on the 
left side of the posterior leaf of the broad ligament, where the 
ovary was densely adherent, and when separated there was the 
presence of old blood and cicatricial puckering of the ovarian 
capsule, so characteristic of endometriosis. Sections of the uterus 
revealed a penetrating growth with the diagnosis of diffuse, 
small-celled sarcoma of the uterus. Sections of the ovary were 
not preserved, unfortunately. Revision of this case and its 
sections elicits the typical characters of an endometrioma 
interstitiale. There is widespread invasion, without destruction. 
Changes of a hyaline nature, with dilated lymphatic spaces, 
exist, but these, it is thought, are co-existing, rather than associ- 
ated changes. They are found so commonly in all pathological 
uterine states. 

The arrangement of the growth is strongly suggestive of 
malignancy however, and the arborizations stain most intensively 
with haematoxylin, in marked contrast to the surrounding 
hyaline infiltrated fixed tissues that take the pink eosin. There 
are not any glands present, and the individual cell morphology 
differs in different portions of the uterine wall, due more to com- 
pression and probably nutrition conditions. The general type 
of cell is the haematoxylin-stained clear protoplasm, with a large 
oval nucleus, granular and filamented with a deeply stained 
nuclear membrane. Mitotic figures are relatively rare. The 
patient is alive and well at the time of writing. 

Corrected diagnosis. Ovarian endometriosis and uterine 
interstitial endometrioma. 


Case 4. 

Mrs. W., 43 years of age, consulted Dr. J. Quinn on February 
16th, 1936, complaining of fatigue, brown vaginal discharge, 
loss of weight and nervous instability. She states that with the 
exception of a “‘ flooding’’ 3 years ago, her menstruation was’ 
perfectly normal until January 1936, when she noticed that for 
about 3 days prior to the onset of her period, she had a thin brown 
discharge without odour; and a similar discharge for the same 
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period after her last menstruation. Her periods last from 4 to 
5 days and are not excessive. For the past 18 months the patient 
has not felt well, she tires very easily and becomes unusually 
upset for no apparent reason. She has lost approximately 15 
pounds in the past 12 months. The bowels are regular and there 
are not any urinary symptoms. She has had 4 normal preg- 
nancies and 4 miscarriages. The youngest child is 12 years of 
age. Two miscarriages preceded, and 2 closely followed the last 
child. Her periods have always been regular, with the one 
exception mentioned previously. Her family physician said at 
that time he thought she had a small pelvic tumour, but that he 
was not certain. The writer saw the case in consultation on 
February 18th, and found a large fibroid filling the pelvis, and a 
copious, yellow, watery, vaginal discharge, a mass of which came 
away in the examining hand in the form of a vaginal mould— 
obviously coagulated lymph. Malignancy was suspected. 

At the operation, which was difficult owing to her obesity, the 
uterus was symmetrical, free from adhesions, and the size of 
a 4 months’ pregnancy. The ovaries, enlarged and cystic, were 
adherent. Total hysterectomy and removal of both appendages 
were performed. Her recovery was uneventful. When the uterus 
was incised there was what was considered a large fibroma filling 
the fundus, and encroaching markedly upon the cavity of the 
uterus. At this point the uterine wall was thinned out and the 
mucosa atrophied by pressure. When the tumour was incised 
it cut easily, was the size of a grapefruit, and was filled with a 
clear fluid which coagulated upon cooling. The inner surface 
was very shaggy with numerous pockets. The ovaries were 
markedly cystic and considerably enlarged. There were 2 cysts 
filled with old blood. 


Pathological Report: 


Specimen consists of a large globular uterus, 11 cm. in diameter. 
The uterine wall 2.5 cm. thick. The cervix has been mutilated (sections 
had been removed), so a description cannot be made. Growing in the 
fundus and posterior wall is a globular tumour impinging upon the 
whole canal. The external surface is smooth and matted with adherent. 
blood clot. This tumour had already been opened, and presents a shaggy, 
broken down centre with pockets filled with a clear yellow fluid. On 
antero-posterior section this growth blends almost imperceptibly with the 
uterine wall; there is no line of demarcation. The tumour, except in the 
oedematous areas, has a slight yellowish tinge, and can be seen irregularly 
infiltrating the uterine wall. 

Microscopic. Sections taken through the tumour and uterus show 
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hypertrophy of the myometrium. As this is followed centrally the well 
differentiated muscle gives way to a dense, closely cellular mass. At this 
boundary zone there is a rather sudden transition of the muscle cells into 
tumours. This line of demarcation is irregular, and islands of well differ- 
entiated muscle can be seen lying within the tumour. Throughout the 
tumour mass there are numerous wide spaces filled with albuminous coagu- 
lum. This indicated oedema of the tumour. Many of the vessels consist of 
an endothelial wall only; others are surrounded by muscle, indicating 
that the tissue is growing in preformed tissue. The cells of the tumour are 
large, elongated, with pale cytoplasm with indistinct margins, and one cell 
fuses with another. The nuclei are large, with a distinct nuclear mem- 
brane and pale nucleoplasm, with numerous dots of chromatin. A few 
contain nucleoli. Mitotic figures are relatively few, and there are no giant 
cells. 
Diagnosis. Sarcoma of the body of the uterus. 
PATHOLOGIST. 


To-day, 20 months after operation, the patient is in excellent 
health. Re-study of these specimens shows them to be of the inter- 
stitial endometrioma type, that is undergoing degeneration and 
liquefaction. This is a common complication of endometrioma, 
as will be shown in subsequent histories. The lymphatics deep in 
the uterine wall show invasions by masses of endometrial cells, 
and accompanying the uterine endometrioma is a diffuse adenoma 
of the cervical canal originating from the racemose cervical glands 
and a precancerous state of both the cervical epithelium and of 
the squamous epithelium of the portio, all of which are frequent 
concomitants of endometrioma and endometriosis, and are due to 
a common underlying stimulant. (Figs. 6 and 7.) 

Corrected diagnosis. (1), Chronic degenerating uterine inter- 
stitial endometrioma. (2), Adenoma of the cervix. (3), Pre- 
cancerous cervical changes. 


Case 5. 

Mrs. de V., aged 50 years, entered St. Mary’s Hospital on 
April 30th, 1936. Her complaints were loss of appetite, swelling 
of the ankles, menorrhagia and metrorrhagia. She stated that 
she was well until one year ago. Until that time her periods were 
always regular, duration 4 days. It then changed to 10 days type, 
and the flow became excessive. One month ago she had a flooding 
ro days after her regular period, preceded by the expulsion- of a 
lot of watery fluid. The same condition of watery discharge fol- 
lowed 6 days of bleeding. Ankles had swollen for the past year. 
She had had 3 normal pregnancies; the oldest child 32 and the 
youngest 22 years, and she thought she probably had one miscar- 
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riage between them. She had always enjoyed the best of health, 
except for an operation for umbilical hernia 18 years ago. On 
physical examination there was a large tender mass filling the 
lower abdomen, the size of a 5 months’ pregnancy. It seemed 
to vary in size daily, and was exquisitely tender. 

Operation. Upon opening the abdomen the uterine tumour 
was the size of a 43 months’ pregnancy. There were no adhesions. 
Both appendages were the size of tangerine oranges. A sub-total 
hysterectomy was performed and total ablation of the appen- 
dages. Recovery was uneventful. It may be noted that she had 
only 53 per cent haemoglobin but 4,390,000 red blood-corpuscles, 
a fair degree of hypochromic anaemia, and a high percentage of 
blood-sugar of 180 mg. Transfusion and sugar control were 
practised before operation. 

Upon opening the uterus there was found a large tumour of 
the posterior wall, causing it to bulge into the cavity, and on 
opening the tumour it was found filled with a pink grumous 
liquid in a shaggy cavity, with large cavernous spaces that could 
be easily broken into with the finger. The tissue was very friable. 
The line of demarcation between tumour and muscle varied. In 
places it was sharp, in others slowly transitional. The mucosa was 
thick and yellow. 

Microscopic examination showed a richly cellular fibroid 
undergoing red degeneration. However, there were numerous 
other spots in the uterine muscle filled with the same type of cell. 
Some of these were closed to the mucosal interstitial cells, with 
which they were continuous. Others were deep into the subperi- 
toneal region. In this area there were several distinct patches of 
glandular endometrial tissue. The mucosa presented the typical 
Swiss-cheese type. The ovaries were cystic, due to many unrup- 
tured Graafian follicles. 

On re-examination, this case proves to be a typical interstitial 
endometrioma undergoing liquefaction, complicated by a haemor- 
rhage into the cavity. There are the scattered associated nodules 
in the uterine wall near and far from the mucosa, and a glandular 
endometriosis near the peritoneum. 

Corrected diagnosis. (1), Chronic interstitial endometrioma. 
(2), Chronic uterine glandular endometriosis. (3), Liquefaction 
and haemorrhage. 


Case 6. 
Miss C., aged 34 years, came to St. Mary’s Hospital on July 
r2th, 1937, with the following complaints : fever since June 14th, 
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pain in abdomen from same date, menorrhagia and dysmenor- 
rhoea for past 6 months, headache and constipation. Patient was 
perfectly well until December, 1936, then disturbances in her 
menstrual cycle came on. She menstruated regularly every two 
weeks, for 4 to 5 days, associated pain with the flow, a new devel- 
opment with her. This has persisted, and for the past month she 
has been running a low temperature. Lately there has been a 
dull abdominal pain. On June 19th metrorrhagia set in, and has 
continued until the present. 

On physical examination there is a large tender mass rising 
out of the pelvis, and bimanually the fornices are rigid, and a 
large cystic mass is palpable in the pouch of Douglas. 

Operation. Pre-operative diagnosis: fibroid of uterus with 
necrobiotic changes. Median incision. The neoplasms filled the 
pelvis and lower abdomen to the umbilicus. There was a diffuse 
endometriosis of the ovaries, with chocolate cysts of various sizes 
from an orange to a pea. The adhesions were dense. Enuclea- 
tion of both appendages and removal. The uterus was the seat 
of a fibroid, and was removed by a subtotal hysterectomy, after 
experiencing a great deal of difficulty with adherent rectum. 

On section of the uterus there was a thickening of the uterine 
wall in all parts, and a tumour mass of yellowish colour and friable 
consistence, in the right cornu. The mucosa was thickened, yel- 
low and decidedly oedematous. Sections showed a diffuse endo- 
metriosis of the ovaries, a diffuse infiltration of the uterine wall 
with interstitial cells of the endometrium more marked near the 
mucosal surface, glandular endometriosis in the outer third of the 
uterine wall, and several large and small typical interstitial endo- 
metriomas of the uterine wall, richly cellular, with individual cells 
presenting a typical sarcomatous appearance. The incorporated 
blood-vessels were thick-walled and normal. The mucosa was 
haemorrhagic and of the Swiss-cheese type. 

Revised diagnosis. (1), Endometriosis of the ovaries. (2), 
Adenomyoma of the uterus. (3), Interstitial endometriomata of 
uterus. 


Case 7. 

Mrs. G., aged 49 years, entered the Homeopathic Hospital in 
June, 1935. She had had severe haemorrhages in all her labours 
to the degree that she was exsanguinated after each one. She 
always menstruates for 10 days, and abundantly. For the past 
3 months there has been metrorrhagia in addition, and severe dys- 
menorrhoea during the first 3 days of the flow. 
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Mrs. G. is one of these individuals with over-refinement of 
tissue, which makes them correspondingly unstable as to their 
functions. The sclerotics are pale and the skin of extremely deli- 
cate texture. She is a tissue aristocrat. 

On pelvic examination the uterus is enlarged symmetrically 
and about the size of a 2 months’ pregnancy. The cervix is large 
and hard. The uterine body is soft and Hegar’s sign is marked, 
but there are no other signs of pregnancy. There is tenderness 
and fixation of both appendages. Her youngest child is 5 years 
of age, and the writer sterilized her by sectioning the Fallopian 
tubes shortly after her last pregnancy owing to her haemorrhagic 
tendencies. At that time the pelvis was normal. 

Operation. Median incision. A dif*1se endometriosis of both 
ovaries with chocolate cysts was found, and a large soft uterus the 
size of a 2} months’ pregnancy. Panhysterectomy was per- 
formed. Recovery uneventful. 

On opening the uterus there was a diffuse thickening of the 
uterine walls, and a tumour of a pale yellow colour and softish 
consistence in the right posterior wall. Upon squeezing the wall 
numerous points of oozing could be seen upon the cut surface, 
and the tumour could be scooped with the finger. The fundus of 
the body of the uterus was filled with a shaggy growth of the endo- 
metrium springing from all parts of the fundus. This was thought 
to be cancerous. Sections showed a widespread endometriosis of 
the appendages, a typical infiltration of the uterine wall by inter- 
stitial endometrial tissue, concomitant hypertrophy of muscle, and 
an interstitial endometrioma infiltrating the uterine wall. There 
is also a most marked benign adenoma of the uterine mucosa, and 
areas of adenoma of the cervical glands. 

Corrected diagnosis. (1), Endometriosis of the appendages. 
(2), Adenoma of the uterine mucosa. (3), Adenoma of cervical 
glands. (4), Diffuse interstitial endometriosis of the uterine wall 
and interstitial endometrioma. 


Case 8. 

This is the crucial case of the series that brought the subject 
of interstitial endometrioma into a clear perspective. 

Mrs. D., a patient of Dr. Power, entered St. Mary’s Hospital 
with the pre-operative diagnosis of degenerating fibroid with infec- 
tion superimposed. ; 

Her complaints were menorrhagia and metrorrhagia and 
abdominal pain. The onset dated back 7 weeks, was acute in 
character, and the patient was confined to bed for 4 weeks before 
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Dr. Power saw her in consultation. The writer saw her in consul- 
tation 2 days later. She is a young woman, married, of 26 years. 
She has been married but a short time and has never been preg- 
nant. There is a copious sero-sanguinous discharge and a healthy 
pale introitus. There is a large mass filling the pelvis and rising 
to within an inch of the umbilicus, a diffuse infiltration of the 
pelvis suggesting a widespread infection. 

Operation. Median incision. Great vascularity of skin and 
subcutaneous tissue. Widespread oedema of the parietal peri- 
toneum and signs of subacute peritonitis, extending as high as 
2 inches above the umbilicus, with recent adhesions. The uterus, 
when freed, was the size of a 3 months’ pregnancy. There was a 
diffuse endometriosis of the pouch of Douglas and of both ovaries. 
The rectum was solidly bound to the upper vagina and lower third 
of the uterus. Both appendages were liberated and removed. 
The uterus was then removed by supravaginal hysterectomy, 
most of the cervix being removed by coning deeply. An unusually 
smooth recovery followed. 

When the uterus was opened the walls were diffusely thickened 
and the right upper cornu was filled by a tumour 3 c.m. in dia- 
meter, with a cavity about 2 c.m. across. The cavity wall was 
smooth and glistening, and the fluid was of a clear straw colour. 
It coagulated on exposure. The cavity wall was greyish, about 
3 to ? c.m. thick, and separated from the uterine cavity at the 
nearest point by about } c.m. On further study of the uterine 
wall there were numerous other yellow areas, varying in size from 
a bean to a millet seed, with a granular appearance on the cut 
surface. These were most numerous about the isthmus and ex- 
tended from the mucosa right through to the outer limits of the 
uterine wall. (Fig. 4.) The cervix was thickened, as is also the 
isthmus. The mucosa of the uterus was thin and haemorrhagic. 
At the upper margin of the posterior wall near the left Fallopian 
tube was a subperitoneal nodule, sessile to its widest diameter, 
about the size of a marble, whitish at the periphery, but becoming 
bluish at the centre and highest point, as if filled with blood. This 
was interpreted as an uterine chocolate cyst. Its contents, how- 
ever, was solid and granular, and of the same type as the others. 


Microscopic examination. Sections were taken from almost every part 
of the uterus, cervix, isthmus, ovaries, and Fallopian tubes. There is a 
probable excess of interstitial tissue in the mucosa and a corresponding 
paucity of glands. The interstitial cells of the mucosa dip in deep strands 
into the intermuscular bundles, and in places are broad and cellular, 
staining deeply with haematoxylin, and not at all with eosin, so that they 
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can be traced with the naked eye quite easily, and, better still, with an 
inverted eye-piece of the microscope. These strands communicate directly, 
in places, with the islands of interstitial tissue. Some of these are imme- 
diately contiguous with the mucosa; others are deep-seated. The largest 
tumour is undergoing a coagulation necrosis. The small subperitoneal 
sessile tumour is of the same type but better preserved, free from muscular 
pressure, and the cells are more uniformly characteristic of an interstitial 
endometrioma. The individual cells have a minimum of cytoplasm, which 
stains very faintly with haematoxylin, a large oval nucleus with a clean 
cut, deeply stained nuclear membrane, a nucleolus deeply stained, and a 
great deal of granular and filamented chromatin. The degeneration process 
is of a hyaljne type, involving both tumour cells and uterine connective 
tissue and muscle, both of which latter are greatly increased in association 
with the new growth. (Fig. 8.) The upper portion of the cervix shows a 
widespread adenomatous overgrowth of the cervical glandualr structures. 
Diagnosis. (1), Adenoma of the cervix. (2), Endometriosis of the 
appendages. (3), Endometrioma interstitiale of the uterus wall. 


There are several other cases of a more chronic character in 
which the interstitial cells assume streamlines and approach the 
deeply staining, richly cellular fibroids, and still others in which 
the process is diffuse and so chronic as to approach the type known 
as chronic fibrosis uteri. 

Three others are of passing interest. In the first there was a 
large uterine interstitial endometrial polyp the size of a tangerine 
orange protruding through the cervical canal and attached by a 
wide base. In the second a diffuse endometrioma of the uterus, 
complicated by a large mucosal cervical polyp made up of adeno- 
matous cervical glands, and a third case in which a large endo- 
metrioma is penetrating a fenestra in the mucosa of the posterior 
uterine wall, and through this it would eventually have enucleated 
itself or have become a pedunculated uterine fibrous polyp. In 
the second case there was a small metastatic endometrioma just 
under the squamous covering of the outer portion of the portio, 
near the fornix. The squamous covering at that spot was reduced 
to a very few layers. 

Three cases, seen through the courtesy of the pathologist of 
another hospital, and diagnosed as sarcoma, are undoubtedly of 
the endometrioma type. One of these had been pregnant and had 
miscarried. The foetus had disappeared, and the case had been 
diagnosed as sarcoma. The sections from the whole thickness of 
the uterine wall and placenta showed a diffuse invasion of the 
whole wall by endometrial interstitial cells, and the most pro- 
nounced decidual change in all these cells that the author had ever 
seen, to three-quarters of the uterine depth. 
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DISCUSSION. 


It will be apparent from the foregoing that interstitial endo- 
metriomata are not uncommon. In fact, theoretically, they ought 
to be more common than cases of endometriosis. And that is pro- 
bably true. Owing to the constant unrest of the secondary sex” 
organs it is not surprising that they afford more pathology than 
any other system of the body. Unrest is provocative of dyscrasia. 
Now the importance of this paper lies not so much in the discovery 
that uterine sarcomata and richly cellular fibromata are not these 
but the overgrowth and pervasion by the special interstitial endo- 
metrial cell, but its chief interest rests in the fundamental know- 
ledge that endometriosis, as heretofore described, is an ovarian 
disease sui generis. It is not, of course. It.is but a local manifes- 
tation of a general tendency to overgrowth of special tissue under 
the impulse of a hormone. In this work it has been shown, and 
will be shown in greater detail in the subsequent monograph, that 
all, or any part of the secondary sex organs, can and may take a 
vicarious and vitiated function and growth under this excessive 
influence. And in nearly all of the cases described above, the 
uterine endometrioma, or ovarian endometriosis, is rarely the sole 
lesion. The lesions are usually complex. What combinations 
may we find, not accidental associations but specific combina- 
tions, arising out of acommon provocative agent ? Endometriosis 
of the ovaries, peritoneal endometriosis, remote metastases pro- 
pagated by the lymph channels and blood-vessels, endometrioma 
interstitiale, adenomyomas of the uterus (von Recklinghausen’s 
disease), Swiss-cheese mucosa, interstitial endometritis, adenoma 
of the endometrium, cervical interstitial endometriomata, cervical 
adenomata, precancerous cervical changes with overgrowth of 
epithelium, cervical and uterine polypi of endometriomatous 
origin, and vaginal and pericervical interstitial metastases. 

The interstitial cell constituting the endometriomata varies so 
much that it has no fixed characters. It varies also in its normal 
habitat. In the majority of cases of rapidly growing type it is so 
sarcomatous in appearance that elsewhere in the human body the 
opinion, it is believed, would be unanimously in favour of sar- 
coma. But when it pervades fixed tissues and surrounds the pre- 
formed blood-vessels, these latter retain their pristine thick walls, 
but where the new growth builds its own lymph and vascular 
channels the interstitial cells abut upon the channels and not infre- 
quently invade them. 

And at the other extreme of chronic growth, the interstitial 
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blends imperceptibly into the connective and muscular tissue 
stroma. Cells become streamlined, resembling strands of muscle, 
and the resemblance is still more deceptive in that under the 
stimulus of the hormone the muscular and connective tissues parti- 
cipate largely, if not equally, in the hyperplasia. Hence the com- 
mon association of the terms adenomyoma and adenofibroma. 

The influence of the common provocative agent upon the three 
component tissues of the uterus produces some bizarre types of 
growths. To describe these vagaries of selectivity would take us 
too far afield. But one case will suffice to illustrate this point. A 
specimen diagnosed as leiomyoma sarcoma by one of the most pro- 
minent of Montreal pathologists came under observation. The 
tumour, so the description stated, was enormous. Careful study 
of the sections reveals that it is one of those composite tumours in 
which the three uterine elements, muscle, connective tissue, and 
interstitial cells, have been all stimulated to overgrowth by a com- 
monagency. In one part of the sections the tissue is almost wholly 
unstriped muscle with numerous mitotic figures, in another part 
the tissue is characteristically the interstitial endometrioma type, 
either in fasciculi or in tumour mass, and in other parts there are 
typical connective tissue growths, varying in slow transition from 
the embryonic to the more or less adult type. Such combination 
tumours are common. Careful study of many sections is the only 
means of determining their true characters and their common 
causation. 

What, therefore, is most striking is that most of the ectopias of 
secondary sex tissues are merely a specific manifestation of a com- 
mon over-stimulation. The stimulation may be acute and pro- 
longed, acute and of short duration, or of very long duration with 
a minimum of intensity. What is the result? Every grade of 
differentiation from the malignant looking sarcomatoid, rapidly 
invading growth, down to the slow invasive process akin to the 
fibroids. It is a sliding scale with all intermediate types. Then 
again, the interstitial cells may grow diffusely through the whole 
of the uterine wall and cervix, or may spread diffusely through 
only a segment, a true interstitial endometriosis. Or again, the 
cells may grow more vigorously at one locality, giving rise to a 
definite tumour, a true interstitial endometrioma. Can the inter- 
stitial cell take on a true sarcomatous nature? This question can- 
not be answered at the present without hesitation. Two unusual 
malignant growths of the uterine wall and cervix are under study 
at present. Their true nature is still in doubt. Not one of the 
cases detailed above is malignant. They invade ectopically, but 
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merely push the fixed cells apart, and do not destroy by their 
enzymes, nor do they produce cachexia. 

In considering this subject of the interstitial cell we must revise 
our concepts of its boundaries. Though uterine glands usually 
stop fairly abruptly at the musculo-mucosal line of the uterus, 
this does not apply to the interstitial cells. The schema (Fig. 9) 


gives one a fairly accurate idea of the normal distribution of the 
interstitial cells. Particularly abundant is the tissue in the uterine 
subperitoneal region, where uterine glands are not uncommonly 
found. Minor degrees of stimulation may cause local hypertrophy 
of the pervading cell. Greater degrees of stimulation cause it to 
invade and become ectopic. What is the stimulus which provokes 
this widespread hypertrophy in the secondary sex organs? It can 
be stated with much assurance that it is due to the growth hormone, 
oestrin, when in excess in the body. The growth hormone of the 
anterior pituitary decidedly plays no part, but what influence the 
gonadotropic element of the anterior pituitary may play is still a 
moot point. However, its influence in prodding the delinquent 
ovary, or in re-establishing ovarian sequence, when normal 
sequence has been lost, is still under debate. That its influence 
may be the initial one in causing the excessive action of the ovary 
is still tenable, but that the growth hormone of the ovary, the 
Graafian follicle, is the culpable agent cannot be gainsaid. Oestrin 
has the faculty of awakening the uterine endometrium into a rapid 
growth activity preparatory to the succulence imparted later 
by the corpus luteum secretion. When this growth is in excess, 
or when not arrested by the proper sequence of corpus growth and 
decay, it is easy to visualize the continued effect of the growth 
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hormone, not only upon the endometrium but also upon all the 
secondary sex organs. Its influence upon interstitial cells and its 
glands is well known. That the ovary, and more specifically 
oestrin, is the immediate cause of this is shown by the regressive 
changes which set in soon after the removal of both ovaries. 
Whether the interstitial cells, the progenitors of the glands, will 
develop glands in the excessive invasion and possible ectopia, as 
stated in the early part of this paper, will depend upon soil and 
rate of division; in other words, upon differentiation. 

Laboratory workers and proprietory houses have brought 
forcefully to our minds by copious illustration the characteristic 
rapid growth of the secondary sex organs under the influence of 
oestrin injections in the immature animals, particularly the mouse 
and rat, and have made this change impressive by exhibiting the 
organs of the control by way of contrast. In what does this en- — 
largement consist? Obviously of all the component structures. 
So it is in Nature’s laboratory, but at times the action affects the 
tissues generally, at others it displays a specificity in selection that 
is striking. But that factor is characteristic of all disease process 
arising out of a general toxaemia. And this brings up a subject of 
intense interest. Oecestrin and the chemical carcinogenetic sub- 
stances are chemically closely allied. Just the difference caused by 
the shifting of one atom of the complex chemical graph. They are 
both unsaturated hydrocarbons. Knowing, then, the powerful in- 
fluence of oestrin in producing unnatural growth and its influence 
in producing changes in the cervix that approach the appearance of 
malignancy, and its close relation to the carcinogenic substances, 
it is enough to make one hesitate. In most instances it is only fair 
to admit these sex extracts are used empirically, even by the most 
discriminating, for as yet our knowledge in this respect, and chiefly 
from a clinical aspect, is largely speculative. 

In a recent patient, in whom oestrin was used in approved 
doses over a period of 3 months, with all the clinical judgment that 
could be brought to bear, the ovaries at the end of that period, 
much to the surprise of the author, had enlarged from the normal 
size to that of tangerines, and in another case of alternating metror- 
rhagia and amenorrhoea, with diminutive organs, at the end of 
5 years of quasi-rational treatment of almost every kind, there 
suddenly developed a large ovarian tumour and a large soft uterus 
which, at the operation, turned out to be a malignant granulosa 
tumour and malignancy of the body of the uterus in a young girl 
of 25 years. 

That many of the departures which eventually would lead to 
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the major types, as illustrated in the cases above, are aborted in 
the early stages and retrogress by virtue of a return of the hor- 
monal secretion to the normal, there is ample evidence in the 
experience of the writer. And that the cystic and hyaline degene- 
rations, so commonly found in endometriomata, are due to nutri- 
tional, both vascular and hormonal, deficiencies, admits of very 
little doubt. In only one of the cases (Case 1) did the disease pro- 
gress after operation, and the reason was that only one ovary 
had been removed at that time. When the other ovary was ren- 
dered functionless by the deep X-ray the tumour began immedi- 
ately to undergo absorption. So it may be stated in this abstract 
of a monograph that interstitial endometrioma is a disease sui 
generis ; that it isa very common occurrence; that it may be acute, 
simulating a sarcoma, or may be so chronic as to resemble richly 
cellular fibroids; that it can be diffuse, involving all the walls of 
the uterus, or specifically affect only one part; when diffuse and 
chronic, it closely simulates chronic fibrosis uteri; that von Reck- 
linghausen’s disease, adenomyoma, is not a congenital but an 
acquired disease, similar in every respect to a local interstitial 
endometrioma, only with the added differentiation of some of the 
endometrioma cells into associated glands; that the active agent, 
oestrin, in the production of an interstitial endometrioma usually 
stimulates other structures of the secondary sex organs into growth 
activity, causing the associated diseases enumerated above; that 
the provocative agent is probably the unrestrained growth hor- 
mone, oestrin; that the removal of the ovaries or their functional 
destruction by radium or X-ray removes the source; that since 
Nature is constantly endeavouring to restore the normal balance 
spontaneous regressions and recoveries are fairly common; and 
that the growth hormone, when in excess, is an inhibitor of preg- 
nancy for, although the Fallopian tubes are commonly patent in 
endometriosis and endometriomata, pregnancy rarely super- 
venes. 

The chief virtue of this paper is its attempt to bring unity out of 
multiplicity, and though this may have been done it is purely a des- 
criptive discovery and, therefore, probably exact. But when the 
subject of the why and wherefore is considered, beyond the first 
cause which may be known, there are deeper and more mysterious 
causes that carry one into the realms of pure speculation. Life is 
a complex evolution, and whether considered in the aggregate of 
an organ, or in the individuality of a cell, it is a sequence of 
causes and effects; and progress is always through the known to 
the speculative. But the speculative will always be the alluring. 
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Note.—Through the kindness of Professor Daniel Dougal, of 
Manchester, England, my attention has been directed to an article 
published by Dr. De Witt B. Casler, of Baltimore, in the Tran- 
sactions of the American Gynecological Society, 1919, vol. xliv, 
in which the tumour conforms closely with the type described in 
this paper. 


Female Genital Hypoplasia 
BY 


SAMUEL R. MEAKER, M.D., F.A.C.S., F.R.C.O.G. 


Professor of Gynaecology, Boston University School of 
Medicine; Gynaecologist, Massachusetts Memonal Hospitals. 


To be invited as a guest of the British Congress of Obstetrics and 
Gynaecology is not only a great honour, but also for me a happy 
occasion of renewing old and valued friendships.* Particular in- 
terest attaches to the fact that this meeting is held in Edinburgh, 
the veritable cradle of gynaecology. On April 19, 1843, Sir 
James Simpson read before the Medico-Chirurgical Society of 
Edinburgh a paper entitled ‘‘ Memoir of the Uterine Sound ’’. 
This contribution had two prompt results: first, a greatly in- 
creased interest in the normal position of the womb and in those 
deviations which might be considered as displacements; and 
second, the idea of applying local treatment to the endometrium. 
Physicians in increasing numbers began to devote their chief or 
entire attention to the diseases of women. This tendency to 
specialization has continued without interruption since 1843, 
having received a fresh stimulus two years later when Marion Sims 
performed the first successful operation for the repair of vesico- 
vaginal fistula. It is true that no one accepts to-day the beliefs 
which were current during the past century as regards either mal- 
positions of the uterus or chronic endometritis. It is none the 
less true that the early practices based upon those beliefs were 
the very beginnings of our speciality. Alexander Russell 
Simpson, nephew of the illustrious Sir James, does not go far 
wrong when he says: ‘‘ The introduction in practice of the 
uterine sound gives the clearest date for the birth of modern 
gynaecology.”’ 
INCIDENCE. 


It is difficult to estimate the general incidence of hypoplasia 
of the female reproductive tract, since most of the patients seen 


* Eleventh British Congress of Obstetrics and Gynaecology at Edinburgh, 
April, 1939. Unfortunately, owing to illness, Dr. Meaker was unable to travel 
from the United States of America, and his paper was presented to the 
members in pamphlet form. (See Vol. xlvi, 1939, pages 582 and 584.) 
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in obstetric and gynaecologic practice belong to selected groups. 
On the one hand, women pregnant or parous, in whom the func- 
tional capacity of the organs has been demonstrated, show an 
almost negligible incidence of developmental arrests. On the 
other, among patients complaining primarily of dysmenorrhoea 
or sterility the occurrence of hypoplasia is naturally greater than 
in unselected cases. I can offer only one datum bearing upon 
the question of general incidence. In a series of 100 nulliparous 
women who sought relief for inflammatory conditions, nine had 
uteri which presented the obvious stigmata of underdevelopment. 


AETIOLOGY 


Nor is one in a position to make dogmatic statements upon the 
causation of genital hypoplasia. The human infant comes into 
the world with his differential development practically complete 
except for two systems, osseous and reproductive. In contrast 
with the former, which makes continuous progress for a matter 
of 20 years after birth, the reproductive system remains station- 
ary until the age of puberty, when normally it manifests a second 
phase of differentiation. All are agreed that this phenomenon is 
directly controlled by the endocrine glands. Any deficiency of 
endocrine stimulus at such a critical epoch, whether due to 
primary failure of the glands themselves, or to some depressed 
constitutional state reacting unfavourably upon their function, 
may be expected to arrest development in the plastic reproduc- 
tive organs. Focal infections, congenital syphilis, anaemia, dis- 
turbances of nutrition, and faults of hygiene are all possible 
exciting causes of such a disorder. 

My late colleague, Dr. Allan Winter Rowe, and I had the 
opportunity of studying thoroughly 103 girls aged 16 to 19, who 
presented delayed menarche or other disturbances of the men- 
strual function. Of these children 61 were found to be suffering 
from anterior pituitary insufficiency, that diagnosis being based 
upon the criteria established by Rowe—notably obesity or ab- 
normal weight-distribution, a somewhat lowered basal metabolic 
rate, and an increased galactose-tolerance. There were II cases 
of demonstrable thyroid failure. Since the ovary does not 
assume its endocrine activity before maturity, it is not surprising 
that we did not indentify any disorders of that gland: in hypo- 
plasia the ovary is never the offender, though it is often one of. 
the chief victims. Non-endocrine constitutional depressions were 
observed in 31 girls, anaemia being the most frequent of such 
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abnormalities. Unfortunately, the majority of patients in this 
series could not be followed for a long enough time to demon- 
strate the ultimate incidence of structural and functional defects 
in those untreated or not responding to treatment. But reasoning 
from effect to cause, one obtains from adult women with incom- 
plete genital development a frequent history of conpubertal men- 
strual disturbances, accompanied often by other symptoms 
which suggest the operation of endocrine or non-endocrine con- 
stitutional factors. 


SYMPTOMS. 


The complaint most often presented by genitally hypoplastic 
women is sterility. In such cases the fundamental fault is not 
the status of the cervix, which commonly is elongated and shows 
more or less stenosis of the os externum; nor is it the smallness 
of the uterus. The important defect is an inadequate ovarian 
development, since immature gonads ovulate rarely and imper- 
fectly, if at all. When by a fortuitous combination of circum- 
stances pregnancy does occur the miscarriage-rate is high, partly 
because the ovum is not endowed with normal vitality, and partly 
because the womb, less muscular than it should be, is unable to 
accommodate itself to its growing burden. Excessive bleeding: 
post-abortum or post-partum is a complication always to be 
feared. 

Another familiar symptom is dysmenorrhoea of the spas- 
modic type. Since the hypoplastic myometrium retains an ex- 
cessive proportion of connective tissue, uterine contractions 
which should be imperceptible become irregular, cramp-like, and 
painful. The musculature of the organ is, so to speak, splinted. 

Amenorrhoea and other irregularities or deficiencies in the 
flow are not characteristic symptoms of hypoplasia. It would 
seem that in adult years a moderate underdevelopment of the 
endometrium coupled with a subnormal ovarian stimulus does 
not prevent the ordinary menstrual phenomena. Even when 
mature follicles never ripen and discharge their ova, there may 
still be enough follicular activity to excite cyclic changes in the 
lining of the womb. It is entirely possible that a regular succes- 
sion of oestrogenic and luteinizing hormones can come from 
ovaries which have, in fact, never produced a ripe egg. Before 
arriving at final conclusions on the subject of so-called anovular 
bleeding, it would be well to examine closely the histology of 
atretic follicles. 
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SIGNS. 


Since the uterus is more accessible to examination than are its 
adnexa, objective evidences of hypoplasia are most frequently 
noted in that organ. The cervix is typically long, projecting as 
much as an inch into the vagina. Usually it is conical in shape; 
but in some cases it flares out at the tip and suggests the con- 
figuration of a thick-stalked mushroom. Anteflexion of the 
cervix, with or without retroversion of the uterine body, is pro- 
duced by shortness of the anterior attachments, or so-cailed 
fascia of Goffe. The os externum is often of the pin-hole type. 
As far as can be determined bimanually, the overall size of the 
uterus, cervix and corpus together, approximates that of a 
normal womb unless the developmental fault is of extreme 
degree. 

An important detail is the histological condition of the hypo- 
plastic myometrium. There may be a proportion of connective 
tissue to muscle as great as 50 per cent of the whole structure; 
this represents an infantile status, whereas in fully developed 
uteri muscular elements predominate to the extent of about go 
per cent. 

Hypoplastic Fallopian tubes are frequently impermeable by 
reason of kinks and convolutions which one cannot hope to 
recognize except at laparotomy. Ovaries of the truly infantile 
type are long, narrow, and lobulated. After puberty they are 
likely to contain retention cysts, atretic follicles which represent 
abortive attempts at ovulation. As regards the external genitalia, 
it may be stated that vulval hypoplasia always connotes an im- 
portant developmental arrest in the internal organs; but the con- 
trary is by no means true, since the majority of women with 
juvenile uteri show no vulval stigmata. 

Twelve years ago I defined a new diagnostic sign, to which 
was given the name of the uterine index: it is a quantitative ex- 
pression of the maturity of the womb. 

In the uterus of a new-born infant the cervix constitutes about 
two-thirds of the total length of the organ, and the corpus one- 
third; in the normal adult uterus these proportions are reversed. 
It is not unreasonable, therefore, to accept the ratio of corpus to 
cervix as a gauge of the extent to which any given uterus has 
progressed from infantilism toward adult perfection. The truly 
infantile ratio is I to 2, and the adult ratio 2 to 1; in the various 
degrees of juvenilism the figures fall between these two limits. 
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Such observations apply, of course, to primary developmental 
conditions, and not to cases in which hypertrophy or some other 
secondary factor has modified the picture. 

In order to calculate the uterine index, two measurements are 
necessary. One, C, is the length of the cervical canal from the 
os externum to the os internum. The second, U, is the length of 
the combined utero-cervical cavities from the os externum to the 
endometrium of the fundus. Expressed in such terms, U to C 
represents the length of the cavity of the uterine body. These 
measurements may be obtained with an ordinary uterine sound, 
but the procedure is facilitated by the use of my hysterometer, a 
modified sound equipped with a sliding marker. The index is 
calculated according to the formula }( °c‘), which was origin- 
ally supposed to express perfect development by unity. With 
larger experience I have found that a reading of 0.75 or higher 
indicates normal adult differentiation. If the reading is below 
0.60, one may assume that there exists a significant degree of 
hypoplasia. The completely infantile uterus gives a reading of 
approximately 0.25. Thus grades of developmental failure can 
be identified far more accurately than by the casual estimation 
of gross stigmata. . 

It is naturally of interest to appreciate the changes which 
occur in the uterine index prior to the establishment of maturity. 
Since direct observations could scarcely be practised upon living 
female infants, children, and adolescents, my associates and I 
have availed ourselves of a large amount of necropsy material. 
In the average case the infantile index persists until the tenth 
birthday. Rapid development takes place during the thirteenth, 
fourteenth, and fifteenth years; and the adult index is attained 
at the age of 19. This diagnostic sign makes it possible to define 
an uterine age, as one now recognizes a bone age and a mental 
age. And while, as I have pointed out, the most important 
element in female genital hypoplasia is the condition of the 
ovaries, there is no reason to suppose that arrests in the uterus 
do not connote corresponding imperfections in its appendages. 

The uterine index represents not the actual size of the organ, 
but the degree of its differential development. Size and differen- 
tiation do not always progress at an equal rate. A small womb 
may be perfectly proportioned. On the other hand, it is a fairly 
common experience to see a uterus presenting no remarkable 
defects in size or in configuration, but having an index con- 
spicuously juvenile if not infantile. If I may be permitted to 
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repeat the simile which I have often used, such organs are com- 
parable to tadpoles which have grown to the size of frogs but 
still remain tadpoles. 

More than 1,000 measurements of the uterine index, always 
correlated with other observations, would seem to indicate that 
this sign is representative of the degree of differential develop- 
ment which the female reproductive organs have achieved. 

As a rule, general physical examination gives little or no 
evidence of retardation; indeed, most women whose genital 
organs are scarcely better than infantile appear in other respects 
to be perfectly developed. Some patients show stigmata of an 
earlier inadequacy: disproportion between trunk-length and 
limb-length, masculine distribution of hair, middle-third obesity, 
or breasts relatively lacking in glandular elements. These women 
seldom present the signs of an active endocrinopathy; their basal 
metabolic rates and other laboratory measurements are within 
normal limits. One concludes that during the critical period of 
adolescence they passed through a phase of glandular derange- 
ment which was transient only and was soon followed by a spon- 
taneous readjustment of the endocrine balance. Thus the adult 
patient may be entirely free from symptoms of hormonal 
failure, while at the same time her imperfectly developed geni- 


talia are a permanent residuum of old disturbance. 


TREATMENT. 


Attempts to treat established genital hypoplasia in the adult 
woman have been uniformly discouraging, and for the best of 
reasons. After the age of 20 the growth-impulse is lost; the de- 
velopmental urge is dead, and unfortunately it can seldom be 
resuscitated. Neither by taking thought nor by swallowing pills 
can a woman reasonably hope to add a cubit to her stature once 
the plastic age has terminated and the physical status is for ever 
fixed. 

Local treatment is particularly ineffective. An ingenuous 
idea, gladly accepted by the laity, is that.a small womb may be 
benefited by stretching. Many other methods have been em- 
ployed to increase the size of the uterus—for example, electricity, 
heat, packing, and massage. It is a question whether such pro- 
cedures have any permanent effect upon the uterus; certainly 
they are powerless to relieve an accompanying ovarian hypo- 
plasia, the most important item in the clinical picture. Ill-judged 
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assaults upon the wombs of childless women have done far more 
harm than good. 

Nevertheless the situation of the adult patient is not entirely 
hopeless. In a certain number of cases the growth-impulse would 
appear to be dormant rather than extinct. It may be reawakened 
by the stimulus of a normal and satisfactory sex-life. If preg- 
nancy occurs, some further differential development of the 
organs is assured, even when the result of conception is nothing 
more fruitful than miscarriage. Great interest attaches to the fact 
that the hormones, or perhaps one. might more accurately say 
the growth-principles, present in the urine of pregnant women 
are capable of evoking a prodigious repsonse in the undeveloped 
ovaries of immature mice and rabbits. Possibly a better under- 
standing of this phenomenon will lead to the discovery of 
methods by which adequate ovulation can be made to occur in 
hypoplastic ovaries, with pregnancy as a primary result and 
secondarily a more advanced differentiation of the entire genital 
system. 


PREVENTION. 


A project of the greatest importance is the recognition and 
prompt treatment of threatened or incipient genital hypoplasia 
in adolescent girls. Here successful results can be accomplished 
since these patients, unlike adult women, still possess a growth- 
impulse which, though it may be enfeebled or inhibited, is 
capable of being stimulated. 

Any type of abnormal menstrual behaviour should be re- 
garded as a danger-signal indicating that development is not 
progressing as it should. Conspicuous dysmenorrhoea is always 
worthy of attention. Irregular intervals, scanty flow, and 
secondary amenorrhoea are obvious symptoms of subnormal 
function. Puberty bleeding results from deficient follicular 
activity, and in particular from a lack of the corpus-luteum 
hormone. But the most significant symptom in this category is 
delayed menarche. Of white girls living in temperate climates, 
80 per cent have their first period before the fifteenth birthday, 
and before the sixteenth in 88 per cent. Many adult women 
whose genital organs are underdeveloped give a history of re- 
tarded onset, presumably to be correlated with their ultimate 
hypoplastic state. In practice one must have some sort of work- 
ing rule, and here is the one which I have always taught. A 
girl who has not established a regular, normal, and relatively 
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painless menstrual habit before her fifteenth birthday requires at 
least a survey of her general health and her endocrine balance; 
if the delay extends to the sixteenth birthday she becomes to all 
intents and purposes an emergency case, demanding thorough 
investigation and energetic treatment without further loss of 
time, in order to save her from a permanent impairment of the 
reproductive function. How often an anxious mother accepts 
the comforting advice to ‘‘let Nature take its course’’, not 
realizing that such a course leads straight to disaster ! 

Pelvic examination of the pubescent girl does not ordinarily 
give any information beyond the fact that the genital organs are 
relatively small. But since even the most timid virgins can be 
examined by rectum, it would seem advisable to carry out such 
a procedure as routine for the purpose of ruling out herma- 
phroditism, imperforate hymen, and incidental abnormalities. 

Both endocrine and non-endocrine disorders in the adolescent 
girl should be considered as factors capable of arresting genital 
development, to be vigorously treated for that reason as well as 
on their own merits. 

The primary effect of endocrine therapy is replacement, the 
filling of a gap in the physiologic economy of the body; and in 
young people there is an excellent chance that such temporary 
support will lead secondarily to homostimulation of the patient’s 
own glands, thus enabling them to function normally without 
assistance. The medication indicated is most commonly anterior 
pituitary, less often thyroid, and never ovary. Monoglandular 
therapy is more satisfactory than pluriglandular; when the chief 
locus of insufficiency is normalized, accompanying malfunctions 
in other parts of the endocrine system tend to regulate them- 
selves. Success depends first upon accurate diagnosis, and then 
upon the use of potent preparations in adequate dosage over a 
sufficient length of time. 

Among non-endocrine constitutional diseases, there are two 
which require special attention with regard to the prophylaxis of 
hypoplasia: chronic focal infection, and anaemia. It appears 
that chronic intoxication of whatever origin, and notably toxic 
absorption from teeth, tonsils, or nasal sinuses, can exert upon 
the endocrine glands an inhibiting influence strong enough to 
depress normal function and to prevent the satisfactory results 
which one might otherwise hope to obtain by the use of organo- 
therapy. As to anaemia, this is rather common in adolescent 
girls, and the milder grades often escape recognition; but the. 
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blood should be watched and treated on the slightest indication, 
since the effect of any anaemia upon genital development is 
sometimes more harmful than would be suggested by the blood- 
picture. 

An ideal hygiene can scarcely be attained under the artificial 
conditions of modern civilization. But there are two items which 
bear so directly upon the well-being of adolescent girls that no 
one interested in this problem can afford to ignore them. 

Of these the first is proper nutrition. A well-selected mixed 
diet does not require to be modified unless its protein-content is 
inadequate. The food should be simple, wholesome, and abun- 
dant. Eating sweets between meals is likely to kill the appetite 
for more nutritious articles. Nowadays, when a svelte figure is 
the fashion, many young women subject themselves to reducing 
diets approximating starvation. This is a dangerous practice, 
for it lowers the general vigour and causes a depression which 
sometimes results in amenorrhoea. 

The second item is good balance between effort and relaxa- 
tion. A normal amount of physical exercise is always desirable. 
But over-exertion, either physical or mental, long hours of strain 
and study, make upon the growing girl demands which she is 
often unable to meet except at the cost of a deficit in her store of 
inherent energy. And if the body suffers during adolescence, no 
small part of the damage is likely to be visited upon the plastic 
and sensitive reproductive organs. Whenever a child manifests 
a tendency to lag or shows signs of too great tension, one should 
suspect that her activities are greater than would be justified by 
her natural capacity. Rest and relaxation are indicated. 

Our specialty is sometimes criticized on the ground that it 
has not kept pace with others in the general progress of pre- 
ventive medicine. Nevertheless we have not been wholly negli- 
gent; consider, for example, the results attained in prophylaxis 
of cancer of the cervix by the modern methods of curing local 
inflammations and irritation. The preventive treatment of female 
genital hypoplasia offers an important new opportunity which 
will enable us to save countless young women from the blight of 
permanent impairment of their reproductive function. 


The Pathology of Acute Yellow Atrophy 
and Delayed Caloroform Poisoning 


BY 


H. L. SHEEHAN, M.D., M.Sc. (Manch.) 


From the Research Department, Glasgow Royal Maternity 
Hospital. 


THE literature contains a number of cases reported under the title 
of acute yellow atrophy of the liver in pregnancy. Many of these 
may be discarded from the present consideration, since the diag- 
nosis was based only on clinical grounds or on post-mortem 
examination without any histology. An analysis of the cases in 
which investigation was adequate reveals a variety of different 
conditions which may be discussed in three main categories: 
true acute yellow atrophy, obstetric acute yellow atrophy, and 
delayed chloroform poisoning. In the discussion of delayed 
chloroform poisoning, consideration will be given not only to the 
cases reported as acute yellow atrophy but also to the other aspects 
of this subject as met with in obstetrics. 


True Acute Yellow Atrophy. 

The term “‘ true acute yellow atrophy ’’ indicates the standard 
condition as met with in patients not pregnant. It is a well recog- 
nized syndrome; the various aspects are sufficiently described in 
medical and pathological textbooks. At the post-mortem exami- 
nation the liver is shrunken and yellow, sometimes with areas of 
red scattered throughout it. Microscopically there is a gross 
necrosis so that histological sections of the liver show little else 
but debris. In the less severe cases the condition passes on to 
that known as subacute necrosis. Good descriptions have been 
given recently by Bergstrand’ and Cullinan.* 

True acute yellow atrophy is very rare in pregnancy. Among 
Bergstrand’s 72 cases there were not any in pregnant patients; 
in the last 400 post-mortem examinations on pregnant or puer- 
peral women in this hospital there has not been a single example. 
The older literature contains a number of reports of epidemics 
of this disease in pregnancy, but pathological evidence is lacking 
(Chabrol*); the same criticism applies to the recent report of an 
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epidemic by Kent,* and to several other records of single cases. 
The only proved cases occurring in pregnancy that have been 
found in the literature are those reported by Sturmer’ and 
Sodano.* Stone and Bunim’ record a case developing 6 weeks 
post partum. The appearances in the case described by Schul- 
theiss* were atypical; the lesion was a periportal necrosis. 

It would appear that true acute yellow atrophy of the liver is so 
uncommon in pregnancy that it can only be looked on as a chance 
complication. 


Obstetric Acute Yellow Atrophy. 

This condition appears to be a definite entity. Clinically, it 
is very similar to true acute yellow atrophy, but the pathology is 
sufficiently distinctive to allow of easy separation of the two dis- 
eases. There have been 6 cases in the last 400 obstetric post- 
mortem examinations in this hospital; these form the basis of the 
present description. 

Clinically the condition was very suggestive of true acute 
yellow atrophy. The usual course of the disease was as follows. 
At 36 to 4o weeks there was a sudden onset of severe vomiting 
and epigastric pain, followed in a few days by jaundice. These 
symptoms progressed rapidly, the jaundice became very intense, 
the vomit was of coffee-grounds appearance, and headache was 
sometimes present. After 7 to 12 days the patient was delivered 
of a still-born foetus, became comatose, and died within three 
days after delivery. 

A diminution of liver dullness was recorded in certain of these 
cases, but this was not substantiated at the subsequent autopsies. 
One of the patients had five eclamptic convulsions soon after 
delivery and was found to have gross albuminuria but no oedema. 
Another had a slightly raised blood-pressure with albuminuria 
and oedema. In the other cases hypertension and albuminuria 
were not present. Two of the patients were very anaemic. 

At autopsy the patient was deeply jaundiced. The liver was 
yellow and rather small (1,040 to 1,300 grammes). Its lobular 
pattern was not lost. Microscopically all the cases showed an 
identical lesion: there was a gross fatty change affecting the entire 
lobule except a sharply defined rim of normal cells around the 
portal tracts (Figs. 1 and 2). The affected cells were bloated by 
a fine foam of tiny fatty vacuoles throughout the cytoplasm, so 
that they resembled the cells of suprarenal cortex. The nuclei 
were normal, and there was an entire absence of necrobiotic 
change. It should be remembered that, in jaundice, the liver 
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and other organs undergo very rapid post-mortem autolysis, but 
this is easily distinguishable. There was often a very light infiltra- 
tion of small round cells throughout the fatty area. 

The kidneys did not show any microscopic lesions, and in the 
two cases in which Sudan-stained sections were available, there 
was not any fatty change in the first convoluted tubules. 

There was ante-mortem digestion of the lower end of the 
oesophagus in at least two cases. The other organs did not show 
any specific lesions, and the heart weighed 290 to 320 grammes. 


Discussion. 

The liver lesion does not show any histological similarity to 
true acute yellow atrophy; there is an entire absence of necrosis 
in these obstetric cases. Stander and Cadden’ suggest that the 
fatty degeneration is the stage preceding actual necrosis of liver- 
cell substance, and represents an earlier step in the process, but 
this explanation does not appear satisfactory. Necrosis of paren- 
chymatous organs produced by most of the slowly acting toxins 
is quite manifest histologically within two or three days; for 
example, chloroform on the liver, or uranium on renal tubules. In 
contrast to this, though many of the patients with obstetric acute 
yellow atrophy live for 10 to 14 days after the onset of the symp- 
toms, they have neither necrosis of liver-cells nor any histological 
indication that necrosis might have developed if they had lived 
longer. 

The histological picture appears to be constant and specific. 
An appearance which in some ways resembles it has been found 
in only one other condition in this hospital : in 3 patients suffering 
from cardiac disease who died of decompensation between two 
and three weeks after delivery without developing any jaundice 
there was a very similar fatty change in the central and middle 
zones of the liver lobules. There were, however, numerous small 
haemorrhages at the junction of the middle and periportal zones 
which rendered the lesion easily distinguishable from that of 
obstetric acute yellow atrophy. The significance of this peculiar 
decompensation lesion is not yet clear. 

It should be noted that the fatty change in the liver is quite 
different, both in area of the lobule affected and in the appearance 
of the individual cells, from that sometimes seen in hyperemesis 
or in vomiting of late pregnancy. (Sheehan’’). 

It seems probable that the liver change is the primary factor 
of the disease and produces the hepatic insufficiency, but it may 
possibly be only the result of a particular type of metabolic dis- 
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turbance. A definite answer cannot be given to the question 
whether mild non-fatal cases of the disease may occur, as sug- 
gested by Duncan and MacLachlan.’ The pathological change 
in the livers of patients who die is of a reversible kind: if any of 
these patients had recovered, the liver-cells could have returned 
to normal appearance within a few days. But, if a patient re- 
covers, the diagnosis cannot be established with certainty, in view 
of the numerous other possible causes of jaundice. 

The aetiology of the disease is not known. It appears to be 
quite different from those of the common forms of vomiting of late 
pregnancy. Clinically, the condition has to be differentiated from 
true acute yellow atrophy, toxic necroses of the liver by chloro- 
form, atophan, salvarsan, or phosphorus (Stander and Cadden), 
catarrhal jaundice (Cullinan), and cholelithiasis. Two patients 
in this hospital who had very typical clinical symptoms of obstet- 
ric acute yellow atrophy were found on post-mortem examina- 
tion to have gall-stones in the biliary passages; the livers were 
normal. 

The literature on this subject is not very extensive. A full 
description of a case with detailed chemical examinations is given 
by Stander and Cadden: this is presumably the case which is so 
excellently illustrated in the latest edition of Williams’s Textbook 
of Obstetrics. Cullinan reports two cases.. His Case A is a little 
unusual in that there was a fatty infiltration of the periportal zone 
of the liver in addition to the standard lesion; his Case B is quite 


typical. 


Delayed Chloroform Poisoning. 

Despite the opinions often expressed to the contrary, delayed 
chloroform poisoning appears to be much more common in obstet- 
ric than in other types of patients. In the older and in some of 
the recent literature the lesion of the liver was often not recog- 
nized as due to chloroform and was ascribed instead to the obstet- 
ric complication. Sometimes the lesion was recorded as part of 
the pathology of hyperemesis gravidarum or of eclampsia; some- 
times it appeared under the title of acute yellow atrophy or acute 
hepatic toxaemia. This has tended to complicate not only the 
true pathology of those diseases, but also the pathology of delayed 
chloroform poisoning itself; Flagg,’ for instance, says that the 
liver lesions of delayed chloroform poisoning show a striking simi- 
larity to those of eclampsia. 

The present considerations are based on 14 cases in the last 400 
post-mortem examinations. These may be divided on patholo- 
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Liver showing isolated cell lesion of chloroform poisoning. 
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As Fig. 3. High-power, showing swollen cells with pyknotic 
nuclei. 
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More severe mid-zonal necrosis of delayed chloroform poisoning. 
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Complete mid-zonal and central necrosis of delayed chloroform 
poisoning in dystocia. The remaining nuclei are endothelial. 


Central necrosis of delayed chloroform poisoning in hyperemesis. 
The mid-zone shows much fatty change. 
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gical grounds into three groups, each with a fairly constant clinical 
basis. The three main types of histological lesion appear to be 
specific to delayed chloroform poisoning. They can usually be 
distinguished quite easily from one another, though occasional 
border-line cases occur. 

(a) Isolated cell lesion. This appears to be the result of over- 
dose of chloroform in a healthy subject. It has only been seen in 
two cases in the present series. Death occurred at three-quarters 
and two and a quarter days after the administration of the chloro- 
form. The first patient developed sudden status epilepticus, and, 
for the first four hours, was kept under continuous chloroform 
anaesthesia; she died undelivered 18 hours after the onset of the 
fits. The second patient was given chloroform continuously for 
33 hours for attempted delivery after 17 hours’ labour; she was 
then given much intravenous glucose, and finally delivered 
under gas-oxygen after 2? days’ labour, but died of shock and 
endometrial sepsis six hours later. 

At autopsy, the liver was golden yellow in both cases, but 
normal in size (1,400 and 1,700 grammes). Microscopically there 
was a lesion with a peculiar affinity for certain individual cells 
in the liver columns, leaving quite untouched other cells between 
the damaged ones. The affected cells were about twice the normal 
diameter and ballooned to a spherical shape; they had a clear, 
non-fatty cytoplasm and a tiny pyknotic nucleus (Figs. 3 and 4). 
The lesion affected more than half the cells of the middle and 
central zones of the lobule; the periportal zone was less involved. 
In the case at 2} days, there were also a few isolated necrosing 
cells with shrunken eosinophile cytoplasm and pyknotic nucleus. 
The unaffected cells were normal apart from the presence in most 
of the cells of the central and middle zones of a moderate amount 
of fat in very small droplets. 

The kidney had some basal fat in the first convoluted tubules in 
the earlier case, but not in the other where there had been thor- 
ough treatment with intravenous glucose for two days before 
death. 

This lesion of scattered individual cells of the liver is very dis- 
tinctive. The cells are so badly damaged that their recovery 
appears unlikely. Both patients, however, died of conditions un- 
related to the anaesthetic, and neither had any evidence of hepatic 
insufficiency ; if they had recovered, the lesion could presumably 
have been repaired by regeneration within a few days. 

The cause of this lesion appears to be prolonged anaesthesia. 
The patients were in normal health previously and were free from 
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serious metabolic disturbance at the time the chloroform was 
given. The microscopic appearances are almost the same as 
those which can be produced experimentally by sublethal doses of 
chloroform in normal rats, though in these animals the damaged 
cells are usually massed near the centre of the lobule. (R. M. 
Anderson’*). 

(b) Mid-zonal necrosis. This is the commonest type of lesion 
in obstetrics; in the present study there were 9 examples. These 
patients had all had a prolonged labour before administration of 
the chloroform: from 23 to 5 days, with a mean of 3? days. In 
4 of them a second chloroform anaesthesia was given to complete 
the delivery. Intravenous glucose had not been given to any 
of these patients before anaesthesia. Two of the patients died 
of collapse very soon after the delivery and only one day after 
the first administration of the chloroform; the livers showed 
only the early stages of the lesion. The other patients died with 
typical histories of delayed chloroform poisoning. They were well 
until the second day of the puerperium, when jaundice usually 
began. The next day the patient became restless, delirious, and 
then comatose, with twitching of various parts of the body, and 
dark vomiting occurred in some cases. The jaundice increased 
steadily in most of the patients, but in two it appears to have 
been very slight. The temperature rose rapidly during the last 
12 hours to 103° to 107°F. Death occurred at 3 to 5 days after 
the administration of the chloroform and the delivery. Some of 
the patients had had relatively short anaesthesias, and the longest 
was three-quarters of an hour; there was not any clear relation 
between the amount of chloroform used and the severity of the 
illness. 

At autopsy, the liver was not much reduced in size: range 
I,170 to 1,700 grammes; mean, 1,400 grammes. The appearance 
varied greatly; sometimes it was uniformly pink, sometimes uni- 
formly yellow, and sometimes showing pale or yellow patches 
which suggested focal necroses. Microscopically, the essential 
lesion was a mid-zonal necrosis which was quite universal but 
varied in severity from place to place. In two very badly dam- 
aged livers there were large areas that showed almost the patho- 
logical appearances of true acute yellow atrophy, but the general 
distribution of the lesion could be recognized in the less severely 
affected areas. The cases can be divided into three groups accord- 
ing to the extent of the pathological damage : 

(i). Three cases in which the necrosis destroyed a band of tissue 
about 6 to Io cells deep in the outer part of the mid-zone. The 
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remainder of the liver cells were normal, both in the centre and 
in the periportal zone which was about 4 to 6 cells deep (Fig. 5). 
Two of these were the patients who died only a day after the 
chloroform. 

(ii). Four cases in which the band of necrosis was much 
broader, spreading in towards the centre. The central area which 
remained formed only an eighth to a third of the lobule; it was 
grossly damaged and showed severe fatty degeneration. There 
was also much fatty change in the outer periportal zone, leaving 
a fat-free layer only about one cell deep around the portal tracts 
(Fig. 6). 

(iii). The other two cases had such an extension of the necrotic 
band that the centres of the lobules were completely necrotic also. 
The necrosed area was quite free from fat (Fig. 7). The peri- 
portal zone showed the fatty change in one case but not in the 
other. 

The necrosis involved every liver cell in the affected area. At 
one day after the chloroform the cells were separated, shrunken 
and disintegrating, with eosinophile cytoplasm and pyknosed or 
lysing nuclei. At three days the area sometimes consisted of 
structureless debris, but sometimes the interstitial tissues had re- 
mained alive and held the necrosed remnants of the liver columns 
in place. At 4} and 5 days the general appearances were similar, 
but there was also a light infiltration with small mononuclear 
cells. In the cases with necrosis involving the centres of the 
lobules, death occurred at 3 to 3} days; patients with smaller 
necroses tended to survive longer. Otherwise there was not any 
obvious relation between the pathological findings and the clinical 
condition; in particular, the different amounts of anaesthetic in 
different cases did not seem to decide the extent of the necrosis. 

The kidneys were often very congested. Sudan-stained sec- 
tions are available in only 3 of the cases. One patient who died of 
post-partum shock after 3} days’ labour had much basal fat in 
the first convoluted tubules. The other 2 patients died at 4} and 
5 days after delivery; one had a trace of basal fat in the first 
convoluted tubules but the other had none. Apart from this 
there were not any recognizable lesions in the kidney microsco- 
pically. 

The heart had subendocardial haemorrhages on the left side 
of the interventricular septum in 6 cases and subepicardial 
petechiae in 4 cases. 

The stomach was sometimes the site of submucous capillary 
haemorrhages, and often contained altered blood. In 2 cases 
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there was some ante-mortem digestion of the lower end of the 
oesophagus. 
Four of the patients had endometrial sepsis, and two of these 
had also an early general peritonitis. The frequency of these 
_ septic complications is not very surprising when consideration is 
paid to the type of delivery and to the fact that the patients were 
dying of delayed chloroform poisoning; there is no real evidence 
that the sepsis played any part in the production of the liver 
lesions. 


From a clinical aspect the aetiology of the lesion is relatively 
clear. All the patients had been allowed to continue in labour 
for a few days and were then given chloroform for delivery or 
attempted delivery. As yet it is not quite clear what is the pre- 
cise mechanism of the sensitization of the patient to chloroform, 
but certain points may be mentioned. 

1. The patient is at or near term. 

2. She has usually had little or no intake of food since the 
beginning of the labour, or has been vomiting throughout labour, 
and is probably in a condition of starvation acidosis (D. F. Ander- 
son"*). 

3. She is physically exhausted; this may involve various fac- 
tors, such as endocrine exhaustion, or the accumulation of certain 
specific metabolites in the blood as a result of the prolonged uter- 
ine contractions. 

4. She has certainly a nitrogen retention in the blood (Craw- 
ford*’) which appears to be due to oliguria caused by pressure 
on the trigone and ureteric orifices. 

5. She may have some uterine infection following pressure 
devitalization of the lower segment, or possibly carried in from 
outside. 

The question which of these factors is responsible for the sensi- 
tivity of the liver to this particular chloroform damage requires 
short survey of the non-obstetric cases in which a similar lesion 
occurs. Mid-zonal necrosis of the liver achieved prominence 
nearly 40 years ago asa result of the work of Mallory’* and Opie."’ 
At that time the lesion was usually ascribed to sepsis: it occurred 
most frequently in patients with peritonitis or appendicitis. In 
many of the records it is noted that the patient had laparotomy ; 
in others, information is not given on the point, but it may reason- 
ably be assumed from the date of these publications that 
the abdominal operation had been delayed as long as possible. 
The anaesthetic is usually not mentioned, but from the clinical 
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histories and the pathological findings it seems highly probable 
that most of these were cases of delayed chloroform poisoning 
in patients who had had abdominal sepsis and starvation for 
a few days and probably some nitrogen retention in the blood. 
The histories are not sufficiently detailed to enable one to say 
whether there is also a mid-zonal necrosis which occurs in other 
cases without chloroform; the case of Schultheiss noted earlier 
suggests this possibility. The same association of sepsis with ill- 
ness sufficient to cause starvation for a few days preceding the 
administration of the anaesthetic is seen in definite cases of de- 
layed chloroform poisoning with mid-zonal necrosis of the liver 
such as that recorded in a boy by Kalbe.** 

In the obstetric literature there are a number of cases recorded 
as showing mid-zonal necrosis and a number of others in which 
the lesion is recorded as a central necrosis. In most of these latter 
the necrosis appears either to have originated in the mid-zone and 
to have spread from there to the centre of the lobule, or to have 
involved both regions simultaneously; these are described as in- 
volving the whole lobule except for a thin periportal rim, and 
sometimes showing a fatty change also at the centre of the lobule. 
These latter descriptions correspond to the more widespread type 
of lesions of the cases recorded in this paper. 

Gibberd”’ in an excellent review of this subject recorded three 
cases of the severe lesion, all in patients who had had very long 
labour before the chloroform was given. Similar cases are recorded 
by Royston,”® Stander,”* and Willcox,” again with long, difficult 
labours before administration of the chloroform. There was some 
sepsis in Gibberd’s first case and Royston’s case, but apparently 
not in the others. Todd* recorded a severe lesion following induc- 
tion of labour under chloroform in a patient with hydramnios, but 
did not give any details of the condition of the patient before an- 
aesthesia. Mid-zonal necroses were also described by Opie in 
four women in the puerperium and by Strauss* in vomiting of 
late pregnancy, but these reports do not contain details of the 
obstetric course or of the question of anaesthesia. Davidson*’ 
published a series of cases of central and mid-zonal necroses under 
the title of Eclampsia and Puerperal Toxaemia. He mentioned 
the anaesthetic in only one case, but from the clinical histories 
given and the pathological findings there is little doubt that the 
majority, if not all, were ordinary cases of delayed chloroform 
poisoning. In his cases 3, 6, 8, and 4g this followed delivery by the 
forceps; in his cases 5, 7, 10 and 12 it followed eclampsia, which 
appears to have been treated by Stroganoff’s method; in his case 
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4 it followed bougie induction for pre-eclampsia. There is not any 
evidence in his paper to connect these lesions with eclampsia. 

(c) Central Necrosis. In this group, the histological appear- 
ances suggest that the necrosis begins at the centre of the lobule 
and spreads outwards. Even in the severe cases, however, the 
lesion only extends a little way into the mid-zone. 

Only 2 cases of this type have been found in the present series. 
These were patients with hyperemesis who were aborted under 
chloroform without preliminary intravenous glucose and died 3 
to 4 days later; the clinical appearances of the chloroform poison- 
ing were similar to those described earlier but were somewhat 
obscured by the neurological effects of the hyperemesis. 

At the post-mortem examination the only difference from the 
appearance in the dystocia cases was in the microscopic appear- 
ance of the liver. In both cases the central zone and the inner part 
of the mid-zone were completely necrosed, the outer half of the 
mid-zone showed a definite fatty change but appeared viable, and 
the periportal zone was intact (Fig. 8). 

This lesion has been found in normal individuals not pregnant 
who had died a few days after drinking go to 180 cubic centi- 
metres of chloroform (Olson and Beaver,** Piersol, Tumen and 
Kau*’). It can also be produced experimentally when a sufficient 
amount of chloroform is given to animals (Opie and Alford,* 
Davis and Whipple,” Loeffler,*® and other workers). In obstet- 
rics it is most typically seen in patients with hyperemesis who have 
died in the puerperium after induction; the literature on this 
matter has been discussed previously (Sheehan). Todd says that 
“it is well known that fatty infiltration occurs in the central por- 
tion of the liver lobules in the later months of pregnancy, and this 
explains the occurrence of central zonal necrosis due to chloro- 
form.’’ This explanation is quite unsatisfactory; in actual fact, 
fatty infiltration of the centre of the liver lobules is not found in 
pregnancy unless the patient dies of some disease which causes 
this change. In non-obstetric cases central necrosis appears to be 
the most common lesion; the subject is discussed by Herx- 
heimer.*’ In some cases it is difficult to say from the description 
whether the lesion is essentially a central one or a mid-zonal one 
involving the centre of the lobule as well. 

From the experimental work and the cases of deliberate pois- 
oning in human beings it is clear that this lesion can result from 
an overdose of chloroform given in a relatively short time. Histo- 
logically it differs sharply from the isolated cell lesion described 
earlier which results from prolonged administration. In the 
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patient with hyperemesis the liver appears to be unduly susceptible 
to chloroform, responding to a small dose in the same way as the 
normal liver to a large dose. The metabolic disturbance in the 
hyperemesis patient before the anaesthesia includes not only 
acidosis but in many cases a gross uraemia also, which appears 
to be related to the anhydraemia. 

(d) To complete the subject, it may be noted that the gross 
fatty infiltration of the liver which is seen in delayed chloroform 
poisoning in children (Wells*’ and other workers) does not appear 
to occur in obstetrics. It is a particular variety of lesion related to 
severe acidosis and need not be discussed here. 


Discussion. 

A pregnant woman in normal health appears to be normally 
resistant to liver damage by chloroform. This anaesthetic has 
been used without trouble in an enormous number of deliveries 
during the last century. Among the series of livers from obstetric 
patients examined histologically in this study, there were very 
many from patients who died from unrelated complications dur- 
ing the puerperium after delivery under chloroform. When the 
patient was in normal health before the choloroform was given, the 
liver never showed any histological abnormality, apart from 
the two cases noted with isolated cellular lesions due to exces- 
sively prolonged administration. 

Delayed chloroform poisoning is almost entirely confined to 
patients who have a gross metabolic disturbance before the ad- 
ministration of the anaesthetic. From the differences in the histo- 
logical types of lesion, it appears probable that there are corres- 
ponding differences in the metabolic disturbances in hyperemesis 
and dystocia. Nevertheless, the factor of a starvation acidosis 
appears to be common to all cases; it is the most easily obviated, 
and can be most easily treated. This factor of starvation has been 
extensively studied in experimental work, though the mechanism 
of the liver susceptibility is as yet not quite settled (Ni,** Neale and 
Winter,** Goldschmidt, Vars and Ravdin**). The importance of 
starvation acidosis is well recognized in the general practice of an- 
aesthesia. But, in obstetrics, the choice of a general anaesthetic is 
governed by a variety of obstetric considerations; the danger of 
post-partum haemorrhage after ether: the need for a deeper an- 
aesthesia than can be obtained by gas-oxygen when the uterus is in ~ 
local or general spasm : the fear of precipitating shock by a spinal 
anaesthetic: the fact that in many cases the patient is brought into 
hospital as an emergency, and that then more serious attention is 
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naturally paid to the operative problems than to the question of 
the anaesthetic. It is, therefore, to be emphasized that the patient 
who has been left in labour for a few days without adequate treat- 
ment is extremely susceptible to what may be regarded rather asa 
poisoning by delayed chloroform than as a delayed poisoning by 
chloroform. A patient who has been long in labour is usually 
brought into hospital for delivery; this appears to account for the 
great frequency of delayed chloroform poisoning in obstetric hos- 
pitals as compared with its incidence in domiciliary midwifery. 
The other cases which occur in hospital are in patients with hyper- 
emesis or in starved eclamptics; these have become less common 
in recent years as the danger of chloroform in these cases has been 
more widely recognized. 

The conditions under which delayed chloroform poisoning 
occurs are sufficiently definite; if the history of the previous two 
or three days is studied, almost every case can be foreseen before 
the anaesthetic is begun. In the absence of these conditions there 
is hardly any danger of a delayed poisoning. Leaving out the 
question of the immediate fatalities under anaesthesia, the general 
prohibition of the use of chloroform in certain hospitals for fear of 
delayed poisoning is as unnecessary as the production of the cases 
themselves. The condition of the patient matters much more than 
the actual amount of anaesthetic given; cases of delayed poison- 
ing undoubtedly occur when ether anaesthesia is induced with a 
little chloroform. Nevertheless, other things being equal, the 
amount and duration of the anaesthetic will clearly be of import- 
ance. Repetition of chloroform anaesthesia after an interval of 
a day or two may lead to damage if the patient has been allowed 
to develop acidosis after the first anaesthesia. 

Stander, in a careful study of this subject, draws certain con- 
clusions, some of which appear to need qualification. He main- 
tains that ‘‘ the only place for chloroform in obstetrics is late in 
the second stage, when it should be administered in whiffs (anaes- 
thesia a4 la reine); and even then it should only be used when no 
other anaesthetic is available or indicated.’’ Most of the present 
cases resulted from giving relatively small amounts of chloroform 
late in the second stage when labour had been prolonged; there 
were not any cases due to giving chloroform for versions, retained 
placenta, or delivery after short labour. The other point on which 
he appears to be too pessimistic is his statement that ‘‘ the mor- 
tality in delayed chloroform poisoning is about 80 per cent.’’ The 
last six cases of delayed chloroform poisoning that have been ob- 
served personally have all recovered, even though two of them 
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reached the stage of coma and pyrexia that usually precedes 
death. The recent literature on recovery after delayed chloro- 
form poisoning in patients with prolonged labour has been re- 
viewed by Townsend*’; he also reported two cases of his own 
with one recovery. 
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Changes in Blood Concentration in Normal and 
Toxaemic Pregnancy 


BY 


M. D. CRAWForRD, M.B., Ch.B. (Glasgow). 


From the Research Department, Glasgow Royal Maternity 
and Women’s Hospital. 


THE occurrence of hydraemia during pregnancy has been known 
for many years, and has been shown by many workers using a 
variety of methods: Nasse,’ Regnault,? Meyer,’ Zunst,* Zange- 
meister,” Mahnert,* Miller, Keith and Rowntree,’ Schoenholz,* 
Plass and Bogert,’ Plass and Matthews, *° Skajaa,’’? Dieckmann 
and Wegner,’ Oberst and Plass,’*: ** and Thomson, Hirsheimer, 
Gibson and Evans.’’ More recently it has been shown that, in 
the hypertensive toxaemias of late pregnancy, the normal hydr- 
aemia is often absent and the blood may be abnormally con- 
centrated. Rapid changes in the concentration of the blood have 
been shown to occur in these patients especially about the time of 
delivery. These rapid changes in concentration cannot be mea- 
sured by direct estimations of blood volume, as these methods 
involve injections of dyes and cannot be repeated at short intervals 
of time in the same patient. Most authors are agreed that, over 
short periods of time, changes in the proportion of cells to plasma, 
as shown by rise and fall in blood-haemoglobin, red-blood cell 
count and haematocrit reading, may, in the absence of haemor- 
rhage, be taken as a fairly accurate index of variation in total blood 
or plasma volumes, produced by changes in the water content of 
the plasma. Of these methods, the haematocrit has been used 
most frequently in the study of these toxaemic patients. 

Skajaa, Schwartz and Dieckmann,’* and Dieckmann” investi- 
gated haemoglobin and haematocrit at various intervals before 
and after delivery in pre-eclamptic patients. They found raised 
values before delivery indicating a reduction of blood volume 
due to concentration of blood, and a great fall in values during 
the first few days of the puerperium, indicating an increase in 
blood volume due to dilution of blood at that time. 

Skajaa, and Schwartz and Dieckmann emphasized the relation 
between the blood concentration and the toxaemia and concluded 
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that the marked post-partum dilution was due to the abatement 
of the toxaemia. Ina more detailed study, Dieckmann found that 
the post-partum dilution of the blood occurred in pre-eclamptic 
cases but not in chronic toxaemic cases and suggested that this 
fact might be used in differentiating the two types of cases. Skajaa 
and Dieckmann were unable to find any correlation between post- 
partum blood dilution and the amount of oedema present. On 
the other hand, Plass and Bogert in an investigation of plasma 
protein variations in normal and toxaemic patients found plasma 
dilution after delivery in both types of patients but more marked 
in the toxaemic ones. They noted that the dilution coincided with 
the disappearance of oedema, and concluded that the dilution 
was due to the oedema fluid entering the blood-stream. They 
suggested that the extent of the dilution varied with the extent 
of the oedema but they did not attempt to prove this. 
A detailed study does not appear to have been made of the 
changes in blood concentration in normal cases about the time 
of delivery. Denecke,’* from a review of the literature in 1924, 
stated that a reduction of blood volume may be found during 
labour in normal cases. Payer,’* Carton,”® and Horvath™ have 
shown that in capillary blood an increase of a half to one million 
in the red-blood cell count may occur during labour with a return 
to normal in the puerperium; Eckelt** noted similar changes in 
the plasma proteins in normal cases. This increase was thought 
to be due to the muscular effort and increased abdominal pressure. 
during labour causing more blood to be driven into the peripheral 
circulation. The changes after delivery were attributed to blood 
loss and the filling up of the splanchnic circulation. Dieckmann 
and Wegner studied changes in blood and plasma volumes in a 
large series of normal patients, but only four patients were 
examined frequently during labour and the early puerperium. 
In these four patients, changes in haematocrit values were found 
indicating concentration of the blood during labour and dilution 
afterwards. Oberst and Plass found increased concentration of 
plasma and cells early in labour and a further increase in concen- 
tration at delivery. Skajaa, however, found little or no change 
in haematocrit values in his normal cases; they were, however, 
not examined at frequent regular intervals. 
The present paper is a detailed study of the changes which 
occur in the red-cell volume, estimated by the haematocrit, in 
normal and toxaemic patients about the time of delivery and in the 
puerperium. Rapid variations in haematocrit may, theoretically, 
be due to alterations in the total number of red cells in the body, 
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as after haemorrhage or transfusion; or to changes in size of the 

individual red cells, due to osmotic changes in blood; or to 

changes in the number of red cells per cubic centimetre of blood, 

due to an increase or decrease in the absolute amount of water 

in the plasma. 

In a small preliminary series, accurate haemoglobin estima- 

tions were made along with the haematocrit determinations and it 

was found that changes were absolutely parallel in individual 

patients, i.e. the relation between blood-haemoglobin and the total 

cell volume was constant except for insignificant variations within 

the range of experimental error. This constancy of the volume 

index indicates that the changes in haematocrit values are not due 

to swelling or shrinkage of red cells. The actual size of red cells 

in pregnancy has been shown by Dieckmann and Wegner to be 

slightly larger than normal, but this does not affect the point at 

issue. 

Changes in the haematocrit values due to changes in the total 

number of red cells in the body do occur in certain cases, but 
these cases can be easily recognized because they are due to easily 
ascertained factors. A loss of red cells may be due to haemorrhage 

which is noted clinically or to haemolysis which is shown by 
bilirubin estimations. A rapid increase in red cells may be due 
to blood transfusion, and the volume of this is known. Regenera- 
tion of red cells is a slower process and only plays a part in gradual 
changes in haematocrit. Patients in whom the total number of red 
cells in the body is altered suddenly can, therefore, be considered 
separately from the others. 

The cause of the changes in the haematocrit is the dilution or 
concentration of the blood due to the passage of water from the 
tissues to plasma or vice-versa. This water naturally carries with 
it diffusable electrolytes and a certain amount of protein. In the 
present series plasma protein estimations were made daily for 
several days before and after delivery in 10 patients. The mean 
results for plasma protein, haemoglobin, and haematocrit from 
these patients are plotted in Graph I to show the changes about the 
time of delivery. The haemoglobin and haematocrit curves run 
absolutely parallel as has been noted earlier. The plasma protein 
changes are similar to the haematocrit changes, but the rise and 
fall of the curve is less in the case of the proteins because the fluid 
entering and leaving the blood-stream carries a certain amount 
of protein with it. The conclusion that the changes of the haemato- 
crit are due to the transfer of fluid from the blood to the tissues and 
vice-versa is in agreement with the findings of Oberst and Plass 
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who estimated changes in cell volume, specific gravity, and water 
content of the blood, haemoglobin and plasma proteins in preg- 
nant women at term, during delivery, and in the puerperium, and 
found corresponding changes in all fractions. 
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Mean values for blood haemoglobin, haematocrit, and plasma protein 
about the time of delivery. 


PRESENT TECHNIQUE. 


In the present investigation venous blood was drawn from the 
arm without any obstruction to the blood flow. Haematocrit 
readings were made using a standard technique, and care was 
taken that all details were the same in every case. The haemato- 
crit values are recorded as the percentage of the volume of the 
whole blood which consists of cells. 

The normal haematocrit findings with this technique were as 
follows : 


Normal non-pregnant female, 42; corresponding to haemo- 
globin of 84 per cent. 
Normal pregnant female at 39 weeks, 33; corresponding to 
haemoglobin of 68 per cent. 
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The series studied throughout delivery consisted of 96 cases 
which have been classified as follows : 


20 normal cases: patients without any toxaemic symptoms 
or signs at any time during pregnancy ; they were nearly 
all primigravidae. 

56 pre-eclamptic cases: patients having toxaemic symptoms 
and signs of varying degrees of severity but without 
any convulsions; most of them were primigravidae. 

20 chronic toxaemic cases: this group consisted of multi- 
parous patients with toxaemic signs suggestive of the 
conditions usually called essential hypertension or 
chronic nephritis. The diagnosis was based on the age, 
multiparity, and history of the patient. 

Patients with any convulsions, eclamptic, epileptic or hys- 
terical have been excluded from the present series. 

Haematocrit readings were made about 7 days ante-partum, 
near the onset of labour and late in labour, and daily during 
the first 3 to 5 days of the puerperium, after which readings 
were made at intervals of 2 to 3 days till the patient’s dis- 
missal. In many of the toxaemic cases readings were made at 
1-day or 2-day intervals during the last few weeks ante-partum, 
and in many of the normal and toxaemic cases the blood was 
examined at intervals of a few hours during labour and the first 
day after delivery. Only the mean figures are given in this paper; 
the individual cases showed the usual scatter, but the variations 
in each individual case follow quite consistently the mean figures 
for the group. 


ANTE-PARTUM FINDINGS. 


The mean haematocrit values for all cases in each group are 
shown in the following table : 


Chronic 
Normal. Pre-eclamptic. toxaemic. 
Range Mean Range Mean Range Mean 


7 days ante-partum ... ... 29t037 33. «24 20 to 44) 33 
At onset of labour ... ... 29to39 to43. to45) 34 


Seven days ante-partum the mean value for pre-eclamptic cases 
is slightly higher than that of the normal, while the mean value for 
the chronic toxaemic cases is about normal. The range of the 
values in both the pre-eclamptic and chronic toxaemic groups is 
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considerably greater than in the normal group. The significance 
of these findings will be discussed later with the findings during 
labour and post-partum. It will be noticed that the mean values 
for each group show that the blood becomes rather more con- 
centrated during the week before the onset of labour. In the pre- 
eclamptic cases studied during the last few weeks ante-partum it 
was found that the haematocrit values varied from day to day. 
With very few exceptions a rise in haematocrit was found to 
accompany increased severity of the toxaemic signs while a fall 
in haematocrit accompanied clinical improvement. (This is in 
agreement with the work of Skajaa, Diekmann, and Schwartz 
and Dieckmann.) Similar examinations were made in only a few 
normal cases but in these the value was more constant, showing 
only a gradual rise before the onset of labour. 


CHANGES DURING LABOUR AND THE PUERPERIUM. 


In all cases, normal and toxaemic, the haematocrit figures 
showed a rise during labour followed by a fall during the first 
3 days of the puerperium. The rise and fall varied in extent 
from case to case but were invariably present. In most patients 
the values increased steadily during labour, reaching a maximum 
at delivery or a few hours post-partum, after which they began to 
fall. In a few cases the values remained high or even increased 
6 to 12 hours after delivery, and then fell, while in other cases the 
haematocrit value reached a maximum early in labour, and 
showed a slight decrease before delivery, after which the definite 
post-partum fall began. The cause of these variations could not 
be ascertained. In particular the extent of the rise during labour 
was found to be unrelated to the length or severity of the labour. 
In the following charts, the maximal value obtained on the day 
of delivery has been used as the figure for delivery. The mean 
haematocrit values of Io normal cases (patients who were de- 
livered by the forceps or who had had haemorrhage or were 
infected being excluded) from 7 days ante-partum till 10 days 
post-partum are shown in Graph II. The curve shows a rise in 
values from 7 days ante-partum and reaches a maximum at de- 
livery. The haematocrit values decrease rapidly during the rst 
day post-partum and the fall continues more slowly till the 3rd 
day post-partum when the values are definitely below the original 
ante-partum level. After the 3rd day post-partum, the curve 
begins to rise steadily, approaching normal non-pregnant levels by 
the roth day post-partum. The post-partum dilution is definitely 
not due to blood loss; it appears to be an over-compensation 
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for the increase in blood concentration which occurred before 
delivery. 

Several factors were found to influence the extent of the post- 
partum dilution, and these will be dealt with before a comparison 
is made between the different types of cases. 
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Mean haematocrit values in normal cases, delivered spontaneously. 


FACTORS INFLUENCING POST-PARTUM DILUTION. 


A greater post-partum fall in the haematocrit values was found 
to be produced by three factors: haemorrhage, delivery by the 
forceps, and infection. Normal and toxaemic cases were affected 
alike, and in order to demonstrate these changes all the cases from 
the series have been divided into four groups. 


(a) 57 patients delivered spontaneously without haemorrhage or 
with only insignificant bleeding and without any subsequent 
infection. 

(b) 7 patients with moderate or severe haemorrhage at delivery. 
No exact measurements of haemorrhage were made; the 
amount in every case was estimated clinically as none, 
slight (about 200 c.c.), moderate, or severe. Haemorrhage 
less than 200 c.c. was considered insignificant. . 
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(c) 2x patients delivered by the forceps without haemorrhage 
or infection. 


(d) All the patients, rr in number, in whom there was any eleva- 
tion of temperature during the puerperium, excluding slight 
reactionary temperatures on the first day post-partum. 


4o 


Spontaneous 


Forceps 
30 A 
Haemorrhage 


| Infection 


1) 3 6 9 
Delivery 
Days antepartum. Days postpartum. 
GrapH III. 


Mean haematocrit values in spontaneous, forceps, haemorrhage, 
and infection cases. 


The mean haematocrit values for these four groups have been 


plotted in Graph III. Patients delivered spontaneously, without 
haemorrhage or infection, show the smallest post-partum fall in 
haematocrit values. It is obvious that much haemorrhage at 
delivery will cause a marked post-partum fall as a result of actual 
loss of cells and the compensatory blood dilution which follows 
any loss of blood. The graph shows a much steeper post-partum 
fall in these haemorrhagic cases, chiefly within the first 24 hours; 
the minimal value being reached on the 3rd day post-partum. 
A definite rise in the haematocrit values begins after the 5th day, 
but the mean value is still well below normal at 10 days post- 
partum. The average loss in these cases is between 500 c.c. and 
600 c.c. In theory, taking the blood volume as 5 litres and 
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assuming that the volume is maintained by dilution after a 
haemorrhage, the loss of 550 c.c. would reduce the haematocrit 
by one-ninth, i.e. from 36 to 32. This is superimposed on 
the fall of 7 which occurs in spontaneous deliveries without 
haemorrhage. As a result of this combination of 4+7, the 
expected fall in these cases would be from 36 to 25, which is the 
actual drop seen in Graph III. 

The curve from patients who were delivered by the forceps 
shows a post-partum fall resembling that of the haemor- 
rhage cases except that it is of lesser extent. In delivery by the 
forceps, slight haemorrhage, as from an episiotomy, is often re- 
garded as normal and left unnoted in the clinical records. Though 
every patient in whom even moderate haemorrhage was noted 
has been excluded, it seems probable that the slight and unnoted 
haemorrhage occurring in patients delivered by the forceps 
accounts for the greater fall in haematocrit figures in these cases, 
as compared with spontaneous deliveries. In order to exclude the 
possibility that the greater fall was due to the anaesthetic at 
delivery, a study was made of a series of patients in which an 
anaesthetic was given for various purposes 2 or 3 weeks before 
delivery. The only change found was a rise of about r in the 
haematocrit values for 24 to 48 hours after the anaesthetic. The 
anaesthetic at delivery thus played no part in the greater fall of 
haematocrit readings in the patients delivered by the forceps. 

The findings in the group of cases labelled infection are very 
striking. Of the chronic toxaemic cases, none of the patients be- 
came infected; all the infected cases are from the pre-eclamptic 
and normal groups. In 10 of the 11 cases the infection of the 
patient was mild, shown by slight irregular fever and offensive 
lochia; cervical swabs were negative for haemolytic streptococci 
and there was not any evidence of haemolysis as shown by the 
van den Bergh reaction on the plasma. In the remaining case, the 
infection was due to haemolytic streptococci and a positive van 
den Bergh reaction in the plasma afforded definite evidence that 
haemolysis was occurring. The most important finding in these 
cases was the very low ante-partum haematocrit readings; indeed, 
three-quarters of the patients from the normal and pre-eclamptic 
groups, who had ante-partum values below 30, fell into this group, 
i.e. became infected in the puerperium. The graph for these cases 
shows a very marked post-partum fall and the fall continues 
longer than that of the haemorrhagic cases; the haematocrit 
readings do not reach their minimum until the 5th day post- 
partum. This association between ante-partum anaemia and 
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post-partum infection appears to be of importance. Detailed bac- 
teriological examination, except for the exclusion of streptococcus 
haemolyticus, was not made in these cases; the infection may be 
due to organisms which are normally held in check, but which 
become pathogenic to the patient after delivery because her resis- 
tance is lowered as a result of the previous anaemia. It is of 
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Mean haematocrit values in normal, pre-eclamptic, 
and chronic toxaemic cases. 


interest to note that the only case of the group that had a normal 
ante-partum haematocrit value was the patient who was infected 
by haemolytic streptococci, presumably an exogenous infection. 
Although the infection in most cases was mild, it was usually pro- 
longed, and it can be seen from the graph that the curve shows 
very little rise compared with that in the other groups of cases. 
Transfusion was resorted to in several of the patients, but, despite 
this, recovery was slow. Further investigation is necessary to 
ascertain whether a blood transfusion given ante-partum to these 
anaemic patients would reduce the liability to post-partum 
infection. 
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CHANGES IN NORMAL AND TOXAEMIC CASES. 


In view of the effect of delivery by the forceps, haemorrhage 
and infection on the post-partum blood dilution, all patients with 
these complications have been excluded from the subsequent dis- 
cussion. Only patients delivered spontaneously, without haemor- 
rhage, or any puerperal infection are considered. In Graph IV 
the mean haematocrit values for all these uncomplicated cases 


Non-cedematous, 


Ocdematous. 


30 

20 

18) 3 3 6 9 
Delivery 
Days antepartum. Days postpartum. 
GRAPH V. 


Mean haematocrit values in severe pre-eclamptic cases, 
oedematous and non-oedematous. 


have been subdivided into normal, pre-eclamptic, and chronic 
toxaemic groups to show the changes occurring from 7 days ante- 
partum till 10 days post-partum. The normal curve has already 
been described. The mean graph for the pre-eclamptic cases, 31 
in number, shows values 7 days ante-partum considerably higher 
than the normal cases, but the post-partum fall is rather greater, 
so that the curve falls well below the normal and remains low. The 
mean curve for the chronic toxaemic cases, 18 in number, shows 
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a rather lesser rise and fall than the normal. This graph has been 
included only for comparison with the results of other workers. 
The present findings for the toxaemic cases are essentially similar 
to those results—pre-eclamptic patients having a concentrated 
blood for several days before delivery with a further increase in 
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GraPH VI. 


Mean haematocrit values in mild pre-eclamptic cases, 
oedematous and non-oedematous. 


concentration on the day before delivery and a definite post- 
partum dilution; chronic toxaemic cases showing less marked 
changes. The extent of the changes in concentration in the normal 
cases is obviously of great significance in this connexion but its 
importance does not appear to have been sufficiently appreciated. 

When the individual cases are analysed, the characteristics of 
the pre-eclamptic curve are found to depend on two factors; the 
severity of the toxaemia, and the presence or absence of oedema. 
These pre-eclamptic cases have been subdivided from a clinical 
point of view into 20 severe and 11 mild cases. In the mild cases 
the patients had only slight hypertension, albuminuria or oedema 
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and correspond to the low reserve kidney cases of American 
writers; the severe class includes all the patients with more serious 
symptoms. The results from the severe and mild pre-eclamptic 
cases are plotted in Graphs V and VI respectively. 

In each graph, the patients with clinically recognizable oedema 
have been separated from the others; account has not been taken 
of occult oedema. Oedema was present in 12 patients in the severe 
group and in 6 patients in the mild group. It will be noticed from 
each graph that the mean ante-partum values of the oedematous 
cases are lower than those of the non-oedematous cases; the less 
marked difference among the mild cases is probably because these 
patients had only slight oedema. A rise during labour occurs in all 
cases. The post-partum dilution is greater in the oedematous 
patients, especially in the severe pre-eclamptic, and these latter do 
not return to normal haematocrit levels by the end of the puer- 
perium. It would appear that in those patients with oedema there 
is a relative hydraemia or an associated anaemia. This becomes 
more apparent after delivery; the very great post-partum fall is 
probably due to dilution of the blood by oedema fluid. 

To exclude the influence of this factor, consideration may be 
limited to those patients without oedema. The mean value for the 
mild cases is almost the same as that for the normal. Those 
patients with severe pre-eclamptic symptoms have very high 
values 7 days ante-partum, but the rise in value before delivery 
is less than in normal cases and begins only 48 hours ante-partum. 
The post-partum fall in the severe cases is almost the same as that 
in normal cases although all values are at a higher level. This 
analysis shows, therefore, that, apart from the effect produced 
by oedema, the pre-eclamptic findings differ from those of the 
normal cases only in showing higher haematocrit values during the 
week or more before delivery. The increased post-partum dilution 
of the blood in the entire group of pre-eclamptic cases, which was 
shown in Graph IV, is therefore really due to the inclusion of 
oedematous cases. The wide ante-partum range of values in the 
pre-eclamptic cases, shown in page 67, is caused by the subnormal 
values of the oedematous mild cases and the high values of the 
non-oedematous severe cases. 

When an analysis of the chronic toxaemic cases is made, the 
same influence of oedema is found, but there is another factor of 
importance, From a study of the ante-partum haematocrit values, 
the chronic toxaemia cases are found to fall into two well defined 
groups—5 anaemic patients with haematocrit values between 20 
and 30, and II non-anaemic patients with haematocrit values 
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between 34 and 44. All the anaemic patients had marked oedema 
but only 3 of the non-anaemic patients had oedema. 

The results from these two groups are shown in Graph VII. 
The curve from the non-anaemic cases closely resembles that of 
the non-oedematous severe pre-eclamptic cases, showing high 
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ante-partum values, with slight pre-delivery rise and a normal post- 
partum fall, The findings in the anaemic cases are different from 
all the others. Concentration and dilution occur as in other groups 
but are of equal extent and there is no post-partum rise towards 
normal values; apart from the rise and fall in values during the 
2 days before and after delivery, the haematocrit level appears 
to remain unchanged in these cases. 


DISCUSSION 
The present results are in accordance with the findings of early 
workers who showed that during labour in normal cases, there 
was a rise in blood-haemoglobin and red blood-corpuscles followed 
by a fall in values in the puerperium. In pre-eclamptic toxaemias, 


CHANGES IN BLOOD CONCENTRATION 


Skajaa, Schwartz and Dieckmann, and Dieckmann noted the high 
ante-partum haematocrit values, the rise during labour and the 
post-partum fall. The present series of results corroborates these 
findings but shows that the same changes, before, during and 
after labour, occur in all patients, toxaemic or otherwise. When 
the effect of various interfering factors such as haemorrhage, 
sepsis or oedema is excluded, the post-partum dilution of the 
blood is found to be approximately equal in all cases. Dieck- 
mann’s conclusion that chronic toxaemic cases do not show the 
pre-parturitional and post-parturitional changes is not in accord- 
ance with the present findings. The present results show, in con- 
trast to the findings of certain other workers, that the presence 
of oedema does increase the post-partum dilution. 

If the total plasma volume is calculated from the haema- 
tocrit results it is found that the changes described involve the 
transference of considerable volumes of fluid from the tissues to 
the blood-stream and vice versa. During the last 7 days ante- 
partum, the mean haematocrit value for normal cases rises from 
33-5 to 38.2; if the total blood volume in an individual case were 
5 litres, of which 3} litres were plasma, this rise would be equiva- 
lent to the removal of 590 c.c. of fluid from the plasma. The post- 
partum fall in the haematocrit value in these cases would denote 
an increase of plasma fluid of 745 c.c. In the non-oedematous 
toxaemic cases the post-partum increase in plasma volume is 
approximately the same: a mean of 782 c.c. in severe pre- 
eclamptic cases and of 747 c.c. in chronic toxaemic cases. In the 
chronic anaemic cases although the haematocrit changes appear 
slight, they signify the transference of almost the same quantities 
of fluid as in normal cases, plasma decreasing by 583 c.c. 
ante-partum, and increasing by 678 c.c. post-partum. In the 
oedematous pre-eclamptic cases, however, the changes are con- 
siderable; the mean plasma volume is increased by 1487 c.c. in 
the first 2 days post-partum. 

The probable cause of the changes in blood concentration in 
normal cases is uncertain. The effect of muscular work, in- 
creased abdominal pressure and loss of water by perspiration 
during labour (as suggested by Denecke, Payer and others) may 
undoubtedly cause an increase in blood concentration during 
labour but they do not satisfactorily explain the total increase 
in concentration before delivery; (a) more than half of the rise: 
in haematocrit values occurs before the onset of labour, and (b) 
in several cases the haematocrit values begin to fall during the 
last few hours of labour when these factors are most marked. 
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The post-partum dilution of the blood is much greater than the 
increase in concentration which occurs during labour, but it is 
almost equal to the total increase in concentration during the last 
7 days ante-partum. 

When the effect of all interfering factors is excluded it is clear 
that the results from the pre-eclamptic and chronic non-anaemic 
toxaemic cases are very similar; they differ from the normal only 
in having higher haematocrit values at 7 days ante-partum and a 
smaller rise in values before delivery. This variation from the 
normal appears to be the direct result of the toxaemia since the 
blood in these patients becomes more concentrated than normal 
with the onset of the toxaemia. The post-partum dilution of the 
blood in both types of case is equal to the post-partum dilution in 
normal cases, and is presumably equal to the total increase in 
concentration which occurred ante-partum. It seems likely that 
the same antepartum concentration occurs in these cases as in 
normal ones, but that it occurs earlier. So far as these findings are 
concerned, there does not appear to be any difference between the 
toxaemia of the pre-eclamptic and that of the chronic non-anaemic 
toxaemic patients. 

The chronic anaemic toxaemic patients, however, appear to be 
quite unrelated to the other toxaemic patients both clinically and 
in their haematocrit findings. They are debilitated, pale and very 
oedematous, and do not show any improvement after delivery 
apart from the disappearance of oedema. Without direct estima- 
tions of blood volume it is impossible to decide whether the low 

. haematocrit values in these patients are due to hydraemia or true 
anaemia. The same lack of improvement in severe anaemia is 
seen in multiparous patients with accidental haemorrhage though 
none of the present series had accidental haemorrhage. 


SUMMARY 


Definite increase in blood concentration, as indicated by 
changes in the haematocrit values, occurs in normal patients 
during the last 7 days, and particularly during the last 2 days, 
ante-partum; this is followed by a rapid blood dilution during the 
first 3 days post-partum. After this, the blood gradually returns 
to normal. The changes involve. the transfer 6f 20 to 25 per cent 
of the fluid of the plasma from the blood into the tissues and 
back again. 

Similar changes occur in patients suffering from pre-eclamptic 
toxaemia, but these patients have in addition a definite increase 
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in blood concentration for one or more weeks before delivery. 
Patients with symptoms of chronic toxaemia fall into two groups. 
a series with anaemia which show the normal haematocrit changes 
about the time of delivery but do not show any rise in values during 
the puerperium, and a series without anaemia which closely re- 
sembles the pre-eclamptic cases in their haematocrit changes. 

The post-partum dilution of the blood is increased in patients 
in whom there is oedema before delivery, haemorrhage at delivery 
or infection in the puerperium. 


I am greatly indebted to Dr. H. L. Sheehan, Director of Re- 
search in the Glasgow Royal Maternity Hospital, for encourage- 
ment and very helpful criticism throughout the course of the work. 

This work has been carried out during the tenure of the Faulds 
Fellowship in Medicine, Glasgow University. 
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Splenic Anaemia, or Banti’s Syndrome, and Pregnancy, 
with an account of a case 


BY 


JOSEPHINE BARNES, 
M.A., B.M., B.Ch. (Oxon.), M.R.C.P. (Lond.), F.R.C.S. (Eng.), 


Late House Surgeon to the Obstetric Umit, University College 
Hospital, London. 


SPLENIC anaemia, or Banti’s syndrome, is very rare in association 
with pregnancy, and this case, in which the pregnancy was 
complicated by haematemeses and the labour by post-partum 
haemorrhage is, therefore, of especial interest. 


CLINICAL. 


The patient was a primigravida aged 20, who had been under 
care at the Hampstead General Hospital for an enlarged spleen 
since childhood, and who had been treated for anaemia by her 
own doctor. 

She was first admitted to the Obstetric Hospital, University 
College Hospital, on September 18th, 1937. A fortnight before 
‘ she had attended the antenatal department, and an enlarged spleen 
had been felt. 

When admitted the patient stated that she had vomited two 
large quantities of blood that day and that she had never had 
haematemesis before. On examination she was very pale. There 
was continuous rapid nystagmus, apparently of the congenital 
variety. Her spleen was palpable. The liver was not palpable, 
and there were no petechiae, nor any enlarged lymphatic glands. 
She was about 20 weeks pregnant; her last menstrual period was 
April 20th, 1937. 

After admission the patient had three further haematemeses, 
and her haemoglobin fell from 56 per cent to 42 per cent. She 
was treated by injections of morphia and rectal salines. Later, 
feeding with citrated milk was commenced, and the diet gradually 
increased in amount. On October 2nd she was transferred to 
a medical ward under the care of Dr. C. H. Miller for further 
investigation and treatment. 

Her blood-count was as follows : 
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Haemoglobin, 44 per cent; red-blood cells, 2,440,000; colour 
index, 0.91; white cells, 6100; differential: polymorphs, 86 per 
cent; lymphocytes, 14 per cent; no other white cells seen. 

Bleeding time 3 minutes. Clotting time (Dale and Laidlaw’s 
method) 1 minute 30 seconds. Red-cell fragility normal. 

The blood Wassermann reaction was negative, and the urine 
normal, macroscopically and chemically. An X-ray of the chest 
did not reveal any abnormality. 

Family history. The patient is the youngest of 9 children. 
One brother bled severely after tonsillectomy, but there was no 
history of disease of the liver or spleen, or of jaundice. 

She was given a blood transfusion and large doses of iron by 
mouth; her haemoglobin rose to 70 per cent, and she was dis- 
charged well. A diagnosis of splenic anaemia was made on the 
above findings. 

On December 17th, 1937, the patient was re-admitted on the 
medical side, having had three further haematemeses. She was 
again treated by morphia injections and later by iron by mouth, 
and her haemoglobin rose from 52 per cent to 70 per cent. She 
was transferred to the Obstetric Hospital and labour was induced 
by bougie on January 11th, 1938, that is, at about the 38th week. 
She was delivered of a living female child at term on January r4th. 
She had a post-partum haemorrhage of 2 pints, before and after 
the delivery of the placenta; this was controlled with injections 
of ergometrine and pituitrin. 

During the pregnancy the patient showed signs of mild pre- 
eclamptic toxaemia. The blood-pressure rose at the 28th week. 
The maximal recorded pressure was 140/90. There was never 
any oedema or albuminuria. 

The puerperium was uneventful, and on discharge her 
haemoglobin was 64 per cent. 

On April 12th, 1939, the patient again attended as an out- 
patient, being 2 months pregnant; her last menstrual period was 
on February 14th. It was decided inadvisable for her to go through 
another pregnancy at present, so she was admitted to the Obstetric 
Hospital, and therapeutic abortion was carried out at 11 weeks. 
There was no undue haemorrhage during or after the operation. 

Her blood-count was as follows : 

Haemoglobin, 78 per cent; red-blood cells, 3,900,000; colour 
index, 1.0; white cells, 4000; reticulocytes, 0.5 per cent; 
platelets, 63,000; red cell fragility normal; differential: poly- 
morphs, 68 per cent; lymphocytes, 19 per cent; monocytes, 5 
per cent; eosinophils, 8 per cent. ; 
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Van den Berg reaction normal: direct negative, indirect less 
than 0.5 units. 

The patient made a good recovery after operation. The 
spleen was found to be enlarged to 3 fingers’ breadth below the 
costal margin, and the liver edge was palpable. 

Her child, now aged 16 months, appears perfectly healthy, is 
active, and there is no evidence of anaemia. The spleen is not 
palpable. 


LITERATURE. 


That the combination of splenic anaemia and pregnancy is 
rare is shown by the paucity of cases reported. 

Allan’ reported two cases of splenomegaly and pregnancy, but 
was unable to find any other cases in the literature. His first 
case was seen at the age of 17, in 1917. An enlarged spleen had 
been discovered two years before. The patient’s haemoglobin was 
65 per cent; white blood cells, 6200. Splenectomy with removal 
of an accessory spleen was carried out. The patient made a good 
recovery and was re-admitted for confinement 5 years later. 
Delivery by the forceps, and manual removal of the placenta 
were carried out, but the patient died on the table following the 
latter. A post-mortem examination was not obtained. 

The second patient was aged 28. She had an enlarged spleen, 
confirmed by laparotomy, and slight anaemia. She had had a 
normal child, delivered by forceps in 1920. X-ray treatment to 
the spleen was carried out during the pregnancy of 1922. She 
had a normal labour and the placenta was delivered spontane- 
ously, but there was a severe post-partum haemorrhage, treated 
by packing the uterus and blood transfusion. The infant’s 
blood-count and differential count were normal. 

The patient was re-admitted the following year, and abdominal 
hysterectomy and sterilization were carried out at 6 weeks. Later 
in the same year splenectomy was performed. The spleen showed 
the structure typical of splenic anaemia. 

Birdsong, Hubert and Whelchel’ described the case of a 
primigravida of 33 who was found to be anaemic at the 4th 
month of pregnancy. At term her haemoglobin was only 23 per 
cent. She was delivered of a still-born child. There was post- 
partum haemorrhage during the 2nd and 4th weeks of the 
puerperium. This was controlled by deep X-ray therapy to the 
enlarged spleen. The liver was also enlarged. After 3 months 
her haemoglobin had risen to 65 per cent, and there were no 
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abnormal blood-cells. A brown pigmentation of the skin 
appeared for which the authors give no explanation. 

Hesseltine*® described a case in which splenectomy was carried 
out at the 3rd month in a woman aged 42 who had had 2 
children. The haemoglobin was 65 per cent during recovery. 
The patient was re-admitted with oedema and ascites. The child 
was delivered spontaneously at term; the abdomen was tapped 
once during the puerperium, but the ascites did not recur. The 
liver was just palpable. The author comments on the absence 
of toxaemia, because the urine did not contain any albumin or 
casts, although there was oedema and the blood-pressure was 
150/75. The two latter factors are sufficient, by modern 
standards, to make a diagnosis of pre-eclamptic toxaemia, in 
spite of the absence of albuminuria (Browne’). 

Fruhinsholz and Michon’ described a case in a woman of 22. 
She was. first seen when 6 months pregnant, and was then 
complaining of several attacks of severe epistaxis. She had 
a mongoloid facies, was pale and jaundiced; her stools were 
normal. Her spleen was greatly enlarged and her liver slightly 
enlarged. There was some oedema. The urine contained 
albumin, urobilin and some bile pigments. The blood-pressure 
was 135/75. She had only 1,200,000 red blood-cells per cubic 
millimetre of blood. The clotting time was prolonged. There 
was a family history of splenomegaly and jaundice. She was 
treated by packing the nose, blood transfusion, and iron by 
mouth. Later she was delivered of a normal female child by 
means of the forceps, and a moderate amount of haemorrhage 
occurred during delivery. The jaundice disappeared in the 
course of the pregnancy. The child did not show any evidence 
of jaundice, and the liver and spleen were not enlarged. After 
delivery the patient was still gravely anaemic. The authors 
considered this to be a case of splenic anaemia, because the red- 
cell fragility was normal. The clinical picture of mongoloid 
facies, splenomegaly, jaundice and the family history suggest 
the probability that this was in fact a case of acquired acholuric 
jaundice. It is known that cases of acquired acholuric jaundice, 
in which condition the red-cell fragility is not necessarily abnormal 
do occur in families in which acholuric jaundice has occurred. 
Reticulocyte counts are not given, nor is there any evidence re- 
garding the histological structure of the spleen. The diagnosis 
may be regarded as not proven in this case. . 

Ashton’ described the case of a primigravida of 25 who had 
moderate anaemia in the antenatal period. The child was 
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delivered by the forceps and there was only normal post-partum 
haemorrhage. The temperature rose in the puerperium and 
the spleen enlarged as far as the umbilicus. Three blood trans- 
fusions were given. The patient was re-admitted for splenectomy. 
At this time the icteric index was 53.4 (normal 4 to 6), the direct 
Van den Bergh reaction was negative, but the indirect was 9.1 
units. Great difficulty was experienced during the operation in 
stopping haemorrhage, and eventually the abdominal cavity 
was packed. The patient died from haemorrhage following the 
removal of a pack on the 33rd day after operation. At the 
post-mortem examination the liver was small and hob-nailed, 
while the spleen contained an excess of fibrous tissue, especially 
in the walls of the sinusoids, which were dilated, changes typical 
of splenic anaemia. 

Mackenzie® described a case in which an enlarged spleen was 
discovered by the patient herself immediately after the birth of 
her second child. During the third pregnancy moderate anaemia 
was found at the 3rd month. The Wassermann reaction was 
negative. Splenectomy was performed at this time and the 
patient was delivered at term of a living child, followed by 
moderate post-partum haemorrhage. The haemoglobin was 85 
per cent post-partum and the patient was discharged well. The 
author comments on the fact that pregnancy aggravates splenic 
anaemia, causing abdominal discomfort and _ gastro-intestinal 
‘symptoms. Haemorrhage, epistaxis, excessive post-partum 
haemorrhage and progressive anaemia are all liable to occur, 
although there is little evidence of toxaemia of pregnancy. in 
spite of hepatic damage. He recommends splenectomy. 


DISCUSSION. 


The syndrome described by Banti*, now usually known as 
splenic anaemia, consists of a chronic disease of unknown 
aetiology, characterized by enlargement of the spleen, moderate 
anaemia, no enlargement of the lymphatic glands, a tendency to 
haemorrhages, especially from the lower end of the oesophagus 
and, in the late stages, portal cirrhosis of the liver with jaundice 
and ascites. 

The spleen shows an increase of fibrous tissue, especially in 
the walls of the sinusoids, dilatation of the sinusoids, and haemor- 
thages into the splenic tissue. These haemorrhages tend to form 
nodules which, from their high iron content are termed “‘ siderotic 
nodules’’ and are also known as ‘‘Gandy-Gamna bodies’’. 
The following conditions were included in Banti’s original des- 
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cription, but have subsequently been shown to be distinct 
entities: Kala-azar, Gaucher’s disease and conditions allied to 
this, Egyptian splenomegaly, due to schistosomiasis, syphilis of 
the spleen and thrombosis of the splenic and portal veins. Banti’s 
description applies to cases in which the onset is in late childhood, 
but there is also an adult form of the disease which differs in 
that, although associated with a tendency to haemorrhage, it 
never progresses to cirrhosis of the liver. 

Banti’s disease must be distinguished from the congenital and 
acquired forms of acholuric jaundice. In the former there is 
almost always, and in the latter, sometimes, a family history. 
There is splenomegaly, haemolytic anaemia with jaundice, 
a tendency to attacks of increased jaundice with a rise in the reti- 
culocytes of the blood, the reticulocyte crisis, a liability to 
form biliary pigment gall-stones, and to ulceration of the legs. 
The facies may be mongoloid. The red cells are abnormally 
fragile in the congenital type, but not necessarily so in the 
acquired type. In some cases in the acquired type, the distinction 
from Banti’s disease is difficult, or impossible, and conditions 
mid-way between the two probably exist. 

Splenic anaemia must also be distinguished from purpura 
haemorrhagica, and this may be difficult in an early case of the 
former, because in both there is splenomegaly, a tendency to 
haemorrhage and a diminished platelet count. Again, cases 
intermediate between the two conditions probably occur. 

In the case described here, several haematemeses and 
severe post-partum haemorrhage occurred during the first preg- 
nancy; it was, therefore, not considered advisable for the 
patient to go through another pregnancy at present. The few 
cases reported in the literature and the experience with this case 
seem to suggest that there is an increased tendency to haemor- 
rhage during pregnancy, and also a liability to post-partum 
haemorrhage. During pregnancy the anaemia also tends to 
progress. 

The question of splenectomy is under consideration in this 
case. Several of the cases described in the literature appear to 
have benefited from splenectomy, but only the immediate 
results of the operation are given, and no case is followed up 
over a long period of time. Removal of the spleen is generally 
recommended in splenic anaemia, but doubts on the efficacy 
of this have recently been raised. Howells’? analysed the 
results of treatment in 94 cases, and concluded that splenectomy 
does not confer any benefit on these patients and should only be 
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carried out if the enlarged spleen is causing severe pain. The 
patients should be treated for the anaemia with iron. In the 
case under consideration the platelet count is low, and hence the 
condition is allied in some respects to essential thrombocytopenia, 
a condition in which splenectomy is often of benefit. 

After splenectomy, and provided the haemoglobin can be 
raised to a normal level and the platelets increase in number, 
another pregnancy might be allowed, under careful supervision 
in the antenatal period and during labour. 

There is no evidence of heredity transmission of this disease, 
and experience from this case, and from that of the other cases 
reported in the literature, suggest that the maternal condition has 
no ill effect on the child. 


SUMMARY. 


A case of splenic anaemia is described in which the first 
pregnancy was complicated by haematemeses during the ante- 
natal period and by post-partum haemorrhage. A second preg- 
nancy was terminated at 11 weeks. The question of splenectomy 
and of future pregnancies is discussed. 


My thanks are due to Professor F. J. Browne and to the late 
Dr. C. H. Miller for permission to publish this case. 
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BOOK REVIEWS 


‘““A Combined Textbook of Obstetrics and Gynaecology for Students and 
Medical Practitioners.’’ Revised and rewritten by: G. M. Munro Kerr, 
R. W. JOHNSTONE, JAMES YOUNG, JAMES HENDRY, DonaLp McINtyRre, 
DuGALp BatrpD, and E. CHALMERS FAHMY; with additional contribu- 
tions by CHARLES McNEi and G. Jackson Witson. (Third edition, 
1939; E. & S. Livingstone, Edinburgh.) Ryl. 8vo., 1204 pp.; 37s. 6d. 


Many will agree that too many textbooks are written on obstetrics and, to a 
lesser degree, on gynaecology. Most of these books are the very creditable 
productions of able and distinguished men, and this, perhaps, is a reasonable 
excuse for their appearance. How much more ideal is a production which 
embodies the mature views of a group of such writers will be readily appre- 
ciated when this ‘‘ Combined Textbook of Obstetrics and Gynaecology’’ is 
studied. Collaboration, in order to standardize and simplify, was the aim 
which led to the initial appearance of this book. 

Advances in these important and allied subjects have been many and 
varied since the last edition appeared. These have necessitated extensive 
alterations in the arrangement of the subject-matter, and appropriate additions 
have been made. A glance at the list of distinguished contributors leads one 
to expect a high standard. These expectations are happily fully realized. The 
essential anatomical and physiological data are clearly expressed and excel- 
lently illustrated. The pathological aspects of pregnancy are suitably dealt 
with, as also is abnormal labour. The reader is not made to wade through 
plausible but ill-supported theories on the aetiology of pre-eclamptic toxaemia, 
a confusing feature of many textbooks. Transition from the study of obstetrics 
to that of gynaecology is judiciously made by means of a final chapter on 
puerperal mortality and morbidity, followed by a connecting chapter which 
stresses the supreme importance of recognizing the part played by obstetrics 
in initiating gynaecological afflictions. The care of the new-born child, and 
the diagnosis and treatment of the disorders to which it is subject, are lucidly 
and fully described. Students will surely welcome the excellent chapter on 
radiological diagnosis and treatment. 

The book is printed in readable type on excellent paper. The excellence 
of the illustrations has already been mentioned. The attractive binding is in 
keeping with the high standard of the contents. This book will achieve a 
deservedly wide circulation. 

O. Lloyd. 


‘“ Syphilis and its Accomplices in Mischief: Society, the State, and the Physi- 
cian,’’ by GEoRGE M. Katsatnos, M.D. Privately printed in Athens, 
1939; 676 pages. 

THE translation of this monograph from the Greek language covers some 550 

pages, and to anyone who has the health of the populace at heart it should 
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not fail to arouse interest and provide food for thought, even though it may 
also meet with adverse criticism. 

Dr. Katsainos writes as one who has a mission to the whole world; he 
refuses to be in any way blinded to the fact that syphilis is one of the biggest 
scourges of mankind, and he intends that ho one else, either medical man or 
member of the lay public, should blind themselves to their responsibility in 
fighting it. 

This treatise is written chiefly for the former, and for the latter his pre- 
vious publication, Marriage and Syphilis, is included at the end of the 
volume. 

To achieve his object he does not hesitate to illustrate his theme with 
many gruesome stories; if the writing is somewhat long-winded, there is much 
to excuse this—the vigour of his style, his interest in historical detail, and 
his evident scholarship with many classical quotations help to give the book 
a literary value apart from the importance of its subject. 

The author’s main thesis is an eugenic one. He considers that no case of 
syphilis is truly curable, and for this reason: that the danger of hereditary 
transmission is ever present, no matter how long after infection of a parent 
conception takes place, and however thorough treatment has been. This is 
the point at which his previous Marriage and Syphilis was criticized, and the 
same criticism will be levelled against the present volume. If it is meant that 
no single case of syphilis has ever been cured, there are many who will gainsay 
this presumption. If, however, it is meant as a general working rule of eugenics 
it can be rightly considered the only safe line of approach; his warning against 
blind faith in the powers of the arsenicals, and against the infallibility of the 
Wassermann reaction may well deserve shouting from the housetops, but 
some will certainly argue that it will be most expedient for only medical 
men to hear it. 

J.E.G.P. 


‘* The Physiology and Pharmacology of the Pituitary Body,’’ Vol. II, by 
H. B. Van DyKE, Head of the Division of Pharmacology, Squibb Institute 
for Medical Research, New Brunswick, New Jersey. (Chicago: The 
University of Chicago Press. Great Britain and Ireland: Cambridge 
University Press. May, 1939); pp. 402; price, 22s. 6d. 


THE second volume of Dr. Van Dyke’s review of the pituitary body will be 
welcomed by all who are involved in investigating this extremely complex 
organ. The present volume deals with the anatomy and with the pharmacology 
and chemistry of extracts of the posterior lobe and pars intermedia. The 
bibliography is very extensive and complete, and one can only express admira- 
tion of the amount of work the author has put in. 

If any criticism can be made, it is that he gives so many opinions of others 
that one tends rather to miss his own views. The chapter on the chemistry 
and pharmacology of the extracts of the posterior lobe is particularly valuable. 


E. C. Dopps. 
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Review of Current Literature. 


Director: FREDERICK Rogugs, M.A., M.D., M.Chir. (Cantab.), 
F.R.C.S., F.R.C.O.G. 


THis Review contains the lists of contents and abstracts of the more 
important articles from the following journals with which the ‘Journal 
of Obstetrics and Gynaecology of the British Empire’’ exchanges : — 


British.—The Lancet; British Medical Journal. 

Canadian.—The Canadian Medical Association Journal; Bulletin Médical 
de Quebec. 

Australian.—Medical Journal of Australia; The Australian and New 
Zealand Journal of Surgery. 

Indian.—The Calcutta Medical Journal. 

American.—American Journal of Obstetrics and Gynecology; The 
Journal of the American Medical Association; Surgery, Gynecology 
and Obstetrics; American Journal of Diseases of Children. 

French.—La Gynécologie; Gynécologie et Obstétrique; Bulletin de la 
Société. d’Obstétrique et de Gynécologie de Paris. 

Belgian.—Briixelles Médical. 

Italian.—Annali di Obstetrica e Ginecologia; Archivo di Obstetrica e 
Ginecologia; Revista Italiana di Ginecologia, Bologna. 

German.—Archiv fiir Gyniakologie; Zeitschrift fiir Geburtshiilfe und 
Gyniakologie; Zentralblatt fiir Gynakologie; Monatsschrift fiir Geb- 
urtshiilfe und Gyniakologie; Miinchener Medizinische Wochenschrift; 
Monatsschrift fiir Krebsbekampfung. 

Scandinavian.—Acta Obstetrica Scandinavica. 

South American.—Boletin de la Sociedad Obstetrica y Ginecologia 
de Buenos Aires. 

Japanese.—Japanese Journal of Obstetrics and Gynaecology. 


The Review of Current Literature thus keeps the readers of the Journal 
in touch with current literature throughout the world. At the end of the 
year an Index of all the subjects contained in the articles of the above 
journals is printed. Arrangements are also made to include abstracts of 
important articles on border-line subjects, such as Physiology, Biology, and 
Biochemistry. 


LIST OF ABSTRACTORS 


London: J. Beatriz, F.R\C.S.; A. C. Bett, F.R.C.S.; R. K. Bowes, 
F.R.C.S.; J. Lyte Cameron, F.R.C.S.; ALBert Davis, F.R.C.S.; 
F. H. Finvatson, F.R.C.S.; B. Girpert, F.R.C.S.; R. J. KELrar, 
F.R.C.S.; R. Licutwoop, F.R.C.P.; J. A. Moore, F.R.C.S.; 
C. D. Reap, F.R.C.S. (Edin.); F. Rogues, F.R.C.S.; R. WINTERTON, . 
F.R.C.S. 

Felsted: W. E. CROWTHER, M.B. 

Leeds: R. H. B. ADAMson, M.D., AND B. JEAFFRESON, F.R.C.S. 

Liverpool: M. Datnow, F.R.C.S.; P. Matpas, F.R.C.S.; T. N. A. 
JeFFcoaTeE, F.R.C.S. 

Manchester: R. Newton, M.D. 

Glasgow: JANE H. FILsHILL. 
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The Canadian Medical Association Journal. 


Vol. xli, No. 2, August, 1939. 
*Menorrhagia, with special reference to occult hyperthroidism, E. V. Shute. 


Vol. xli, No. 3, September, 1939. 
*“Vesico-vagino cervical fistula. W. O. Coates. 


MENORRHAGIA, WITH SPECIAL REFERENCE TO OCCULT HYPERTHROIDISM. 


Menorrhagia and the too frequent occurrence of menstrual periods are 
discussed from the functional point of view. Fibroids, carcinoma, polypi, 
adnexal inflammation and other mechanical causes are briefly mentioned, 
together with the standard treatment. Retro-displacements of the uterus 
are considered to be of no importance. 

One of the commonest causes of functional menorrhagia is occult hyper- 
thyroidism. This type of case can be recognized clinically, as there is often 
a familial tendency to menorrhagia. The patients have dry skins, often with 
acniform eruptions which are aggravated before menstruation. An outstand- 
ing characteristic is the poor tolerance of cold, necessitating the wearing of 
heavy clothing, especially to protect the knees. The patient is uncomfort- 
able in a room heated to less than 72 degrees. Lassitude is marked, and 
there is a tendency to obesity, though some patients are actually very free 
irom fat. Often there is bradycardia, although the patient may complain of 
palpitation. Pelvic examination seldom reveals anything amiss. The diag- 
nosis is often supported by obtaining the basal metabolic rate and blood 
cholestrol estimate. Cholestrol is usually high when thyroid function is 
below normal. Endometrial biopsies are not regarded as helpful, since 
haemorrhage may occur with endometrium in any state or stage of develop- 
ment, and endometrium in different stages of change may be found at the 
same time in the same uterus. The author prefers to make blood oestrogen 
estimates. Blood oestrone is at its lowest level after menstruation. If it 
is high at this time, it is an indication that there is a great excess in the blood. 

Treatment is considered from the point of view of endocrine therapy, and 
especially from the results of thyroid treatment. The fundamental require- 
ment was usually an anti-oestrogen, of which thyroid extract was the best. 
Prolan, from placenta or pregnancy urine, wheat germ oil, progesterone and 
testosterone propionate were also used. Thyroid extract is one of the cheapest 
to obtain, and is one of the most efficient in use. 

In the author’s series of 100 cases 81 were believed to be cured and 12 
were greatly benefited. 

A short bibliography is attached. 


VESICO-VAGINO CERVICAL FISTULA. 
A report is given of the successful closure of the above type of fistula 
go 
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following precipitate labour one month previously in a woman aged 28 years. 
There was widespread excoriation of the skin of the vulva, surrounding areas 
and thighs, kept saturated by escaping urine, and this was associated with 
burning pain and pruritis. 

The pre-operative treatment consisted of three days’ rest in bed, vaginal 
lavage with warm boric acid solution every four hours, the administration 
of urinary antiseptics by mouth, and daily intravenous infusions of 1,000 c.c. 
of 10 per cent glucose solution. 

The operation was conducted under spinal anaesthesia by intrathecal 
injection of neocaine, 0.15 grains. The first stage was done in the lithotomy 
position; the vulva and surrounding areas of skin and vagina were painted 
with 2 per cent picric acid solution; the anterior vaginal wall was exposed 
with vaginal retractors, and a rubber catheter was passed into the urethra. 
There was a rent extending from near the urethral meatus to near the 
cervix. The vaginal wall was dissected from the vesical wall for a distance 
of 1 inch on each side of this rent with curved Mitzenbaum scissors. The 
separation was carried well beyond the cervix and above the posterior limit 
of the rent; the edges of the cervical tear were pared and coapted with No. 2 
chromic stitches. 

The second stage was conducted in the Trendelenburg position. When 
the bladder was opened above the symphysis pubis and its sides retracted, it 
was seen that the sides of the bladder were so markedly contracted that the 
ureteric openings were invisible. Five cubic centimetres of of indigo-carmine 
solution were injected intravenously; this, being excreted in the urine, 
stained the ureteric openings, which remained discernible during the subse- 
quent dissection. The mucosa of the bladder was separated from the muscu- 
lar coat aiong each side of the rent, leaving three well-formed flaps, viz. 
mucous membrane of the bladder, muscle of the bladder, and mucous mem- 
brane of the vagina. Interrupted stitches of No. 2 chromic catgut were 
employed. The edges of the opening in the vesical muscle were first coapted, 
each suture being so inserted and tied that the knots were on the vaginal 
aspect, the edges being inverted towards the bladder. The lateral flaps of 
the vesical mucosa were coapted and inverted towards the bladder with mat- 
tress sutures. A large self-retaining catheter was inserted into the bladder 
through the cystostomy wound, which was closed tightly round it; the pre- 
vesical space was drained. 

The third stage was again conducted in the lithotomy position. A rubber 
catheter was inserted into the urethra, the bladder musculature was brought 
together from side to side with catgut stitches, and finally the lateral vaginal 
flaps on each side of the rent were coapted with mattress sutures. 

The post-operative treatment consisted of the treatment for shock with 
a transfusion of 500 cubic centimetres of citrated blood. The suprapubic 
and urethral catheters were drained into separate bottles. Urethral irrigation 
was carried out with a warm boracic solution every 3 hours for the first 
24 hours; 10 cubic centimetres of the solution were injected at a time; the 
amounts injected and returned were carefully measured and compared to 
make sure that the bladder was empty and the return flow unobstructed. 
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Injections of morphine were repeatedly given in small amounts to relieve 
vesical spasm. Irrigation was carried out every 6 hours during the follow- 
ing week. Aften 10 days the suprapubic catheter was replaced by one of 
smaller calibre. The urethral catheter was removed at the end of a week, 
and was re-inserted only for the irrigations. The patient left the hospital in 
four weeks; only the suprapubic catheter was in place; the bladder was irri- 
gated through this and kept empty. 

Natural voidance of urine took place at the end of 8 weeks after the 
operation; the supra-pubic catheter was removed at the end of the ninth 
week. Urine never at any time leaked into the vagina. At the end of 
eight months the patient was in good health, there was no frequency of micturi- 
tion during the day, and she did not rise at night to empty the bladder. 

The author stresses the following points: careful dissection of the vesical 
base and the formation of three well-defined layers, water-tight closure of 
all these layers with inversion of the muscosa to its respective viscus; identi- 
fication and constant location of the ureteric openings during operation; 
application of the sutures into the vesical musculature with the knots on 
the vaginal aspect, and, finally, prolonged and detailed post-operative treat- 
ment, which kept the bladder constantly emptied and its walls contracted. 

J. Lyle Cameron. 


The American Journal of Obstetrics and Gynecology. 
Vol. xxxvi, No. 5. 


Presidential address. N. Sproat Heaney. 
Electrical changes associated with human ovulation. John Rock, Jean 
Reboul, and James M. Snodgrass. 
Advances in our knowledge of the early primate embryo. G. L. Streeter. 
The influence of long-continued injections of oestrogen on mammary tissue. 
Ludwig A. Emge and K. M. Murphy. 
Observations concerning the metabolism of oestrogens in women. George 
Van S. Smith and O. Watkins Smith. 
*The place of vaginal hysterectomy in present-day gynaecology. W.C. Dan- 
forth. 
*Hypertension and pregnancy. William Dieckmann and Ira Brown. 
A study of the lymphatic glands in cancer of the cervix and cancer of the 
vulva. Fred J. Taussig. 
An evaluation of the five-year criterion in carcinoma of the cervix R. A. 
Kimbrough and P. Tompkins. 
Masculinizing tumours of the ovary (arrhenoblastoma, adrenal ovarian 
tumours). Emil Novak. 
*End-results in 400 cases of placenta praevia. Albert H. Aldridge and 
Thomas J. Parks. 
Endometriosis. Virgil S. Counseller. 
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A new, non-irritating opaque medium for utero-salpingography. Paul 
Titus, R. E. Tafel, R. H. McClellan, and F. C. Messer. 

Complete laceration of the perineum and recto-vaginal fistula. Louis E. 
Phaneuf. 


Vol. xxxvi, No. 6. 


Diagnosis of the occurrence of toxaemia of pregnancy by examination of 
the unknown placenta. R. A. Bartholomew and E. D. Colvin. 
*Studies of pelvic arrests. W. E. Caldwell, H. C. Moloy, and D. Anthony 


d’Esopo. 

The Caesarean scar. Otto H. Schwarz, Richard Paddock, and A. R. Bort- 
nick. 

Problems in the aetiology and prevention of stillbirths. Thaddeus L. 
Montgomery. 


Technique and results of routine foetal electrocardiography during preg- 
nancy. Erwin O. Strassmann and Robert D. Mussey. 

The relation of basal body temperature to fertility and sterility in women. 
Theodore T. Zuck. 

Excretion of hormones in a case of habitual abortion. Allan Palmer. 

Generalized peritonitis secondary to ruptured pyosalpinx. Harry Martz 
and Merrill N. Foote. 

*Tuberculosis of the cervix. Charles S. Stevenson. 

The quantitative determination of oestrogenic substances in normal female 
urine through the inception of a pregnancy. Lyman W. Mason and 
R. G. Gustavson. 

Hysterectomy. Albert Mathieu, Jean D. Kindschi, Gunnar Nelson, and 
George McShatko. 

*A comparative study of the classical and cervical Caesarean sections at 
the Brooklyn Hospital in a series of 164 cases. John Casagrande. 

The experimental production of intersexuality in the female rat. R. H. 
Greene, M. W. Burrill, and A. C. Ivy. 

Two cases of intersexuality. William T. Carlisle and C. J. Geiger. 

Some observations on the infective agents causing leucorrhoea during the 
childbearing period. Hildrus A. Poindexter. 

A case of acephalus holocardius. Henry Buxbaum and David W. Wachs- 
man. 

Primary cancer of the vagina. Frederick V. Emmert. 

Liver presentation. Edward Allen. 

Sarcoma of the uterus. W.C. Danforth. 

Granulosa-cell tumour of the ovary with a carcinoma of the breast. Rita S. 
Finkler. 

An unusual case of placenta accreta discovered at Caesarean section. Milton 
G. Potter. 

Puerperal infection from Vincent’s organisms. Frank W. Peyton. 

Multiple pregnancy in a separate uterus with retained adherent placenta. 
Elias Rauch. 
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Combined intra-uterine and extra-uterine pregnancy. M. Edward Marten 
and Leo M. Meyer. 

Modification of Hillis-DeLee obstetric stethoscope. Richard Torpin. 

Society transactions. 

Selected abstracts: Ovarian pathology. 


THE PLACE OF VAGINAL HYSTERECTOMY IN PRESENT-DAY GYNAECOLOGY. 


Danforth describes a series of 266 vaginal hysterectomies performed for 
various conditions. Functional bleeding (48) was one of the common indica- 
tions for performing this operation, and the author is of the opinion that it 
is a better method of treatment than the insertion of radium, except in 
women in the late forties. The operation was performed on 30 cases of 
fibroids. Although some specimens were so large that they had to be 
removed by morcellation Danforth does not recommend this as a routine. 
He is of the opinion that vaginal removal should be limited to those cases 
in which the cervix can be easily pulled down half the vagina. For retro- 
version at or near the menopause Danforth thinks that this is the ideal 
operation. He believes that the consequent relief of symptoms is mainly due 
to the fact that the broad ligament varicocele, which so often accompanies 
the condition, is disposed of. He performed vaginal hysterectomy on 97 
cases of prolapse; he does not make it clear that this operation must be com- 
bined with the usual double plastic operation. Although there are three 
cases of carcinoma of the body of the uterus in his series he does not recom- 
mend vaginal hysterectomy for this condition. 

From his experience he is convinced that vaginal removal is contra- 
indicated if there has been any previous intra-abdominal operation and if 
chronic salpingitis or pelvic endometriosis is suspected. 

The description of his operative technique does not contain any special 
item, but he stresses the absence of post-operative discomfort and pain, 
which is so common after all abdominal operations. He did not lose a case 
in this series of 266 cases; cystitis complicated only six cases. 


HYPERTENSION AND PREGNANCY. 


In this paper the authors give as their belief that hypertensive disease is 
the primary condition in many so-called toxaemias of pregnancy and that 
the oedema and albuminuria are secondary to the vascular condition. They 
classify toxaemia of pregnancy into eclampsia, 4.4 per cent; pre-eclampsia, 
47 per cent; vasculo-renal disease, 36 per cent; essential hypertension, 12 per 
cent; and acute glomerulonephritis, 0.5 per cent. They describe eclampsia 
and pre-eclampsia as distinct disease entities occurring only in pregnant 
women. These are most likely to occur in primigravidae and during the last 
trimester of the pregnancy. They found that the amount of albumin in the 
urine was usually less than 3 grams and rarely exceeded 5 grams in 
the 24 hours, and that when 5 grams persisted in the urine for several weeks 
the foetus died in utero. They urge that the quantitative estimation of the 
albumin is made on a 24-hours’ specimen of urine, and also that the patient’s 
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weight is taken frequently, as an unusual gain is often the first sign of 
impending toxaemia. The rise of blood-pressure to 140 mm. or more is also 
an early sign. The rise is usually to less than 180 mm., and only rarely 
reaches 200mm. They also found that the blood-pressure was little increased 
by the cold test, but was easily increased with pituitrin; this differentiated 
between the high blood-pressure of toxaemia of pregnancy and the essential 
hypertension associated with pregnancy. During their investigations they 
found that the time of onset of the symptoms and signs was a help in differen- 
tiating between these two types; pre-eclampsia did not start before the twen- 
tieth week and in only a very small percentage of cases before the thirtieth 
week; whereas the essential hypertension, or acute glomerulonephritis, always 
tended to show itself before the thirtieth week. 

On the question of subsequent pregnancies the authors were quite illu- 
minating. Those patients who had hypertension or vasculo-renal disease 
almost invariably went downhill during a subsequent pregnancy, whereas 66 
normal pregnancies occurred in 58 patients who had previously been treated 
for pre-eclampsia. Because of these findings they believe that all certain 
cases of the former group should be sterilized to prevent a subsequent preg- 
nancy. During a follow-up of their cases, six patients were found to have 
died. Only two of these cases were pre-eclamptic, one died from an opera- 
tion on the gall-bladder znd the other from puerperal sepsis. All the remain- 
der belonged to the hypertensive and vasculo-renal groups, and death was 
due to cardiac failure, cerebral haemorrhage, or uraemia. 


END-RESULTS IN 400 CASES OF PLACENTA PRAEVIA. 

Before describing the results of their series of cases, Aldridge and Parks 
stress the importance of realizing that piacenta praevia is often complicated 
by atonic postpartum haemorrhage, by abnormal adherence of the placenta, 
and a predisposition to cervical injury and infection during the course of 
labour and delivery. They found that there has been a marked reduction 
in the maternal and foetal mortality in placenta praevia, and they ascribe 
this to the fact that routine procedures have been put into effect for the 
management of the case, that the technique of blood-transfusion now makes 
it a safe procedure, and that operative obstetric procedures and the technique 
ot Caesarean section, allowing its more extensive use, are so much improved. 
While commenting on the advantages df Caesarean section, they state that 
the incision in the lower uterine segment allows inspection of the placental 
site when active bleeding by suturing and packing can be carried out under 
direction vision. 

At the Women’s Hospital, 44.9 per cent of all cases were delivered by 
Caesarean section, while at the Sloane Hospital 20 per cent were so delivered. 
The maternal death-rate at these two hospitals for Caesarean section cases 
was 7.2 per cent and 4.6 per cent respectively; for vaginal delivery it was 
5-9 per cent and 4.1 percent. As the authors remark, it looked as if vaginal | 
delivery is safer for the mother, but they feel that many of the deaths follow- 
ing Caesarean section were due to poor judgment in applying this method 
of delivery and that these deaths might have been prevented. 
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During the discussion following the reading of this paper, Watson stated 
that one should not attach so much importance to the type of placenta praevia 
as to the condition of the cervix. 


STUDIES ON PELVic ARRESTS. 


This paper deals with delay in the birth of the child on account of some 
pelvic abnormality. In it, Caldwell and his co-workers describe their methods 
of dealing with transverse arrest, a condition they have helped us to recog- 
nize as a Clinical entity, and with the persistent occipito-posterior position. 

Transverse arrest was present in 48 cases out of the 100 medium forceps 
cases of their series and in 35 of these the pelvis had been noted as having 
an android tendency or as being of the pure android type. This android 
type of pelvis tends to have a decreased measurement between the two ischial 
spines as well as straighter posterior and lateral pelvic walls. They found 
that in 22 out of 48 cases the best method of dealing with this abnormality 
was the cephalic application of Barton’s forceps in the transverse position 
and traction of the head to the pelvic floor followed by low rotation with 
a pair of ordinary forceps. This method was specially applicable if the side 
walls and posterior wall were straight without much contraction of the inter- 
spinous diameter; but even if this contraction was present there was usually 
enough room in the fore part of the pelvis to get the head down to the pelvic 
floor. In 12 cases anterior rotation with the forceps at the level of arrest was 
performed, in 6 cases manual rotation to the oblique anterior position was 
carried out with delivery by pelvic curved forceps and in 7 cases delivery 
was effected by spiral anterior rotation with the forceps. The success of 
these manoeuvres depended upon an adequate antero-posterior diameter of 
the cavity and outlet. In only one case was elevation and anterior rotation 
oi the head, with forceps delivery in the new position, practised. 

In 31 cases out of the 100 medium forceps deliveries the head was found 
in the occipito-posterior position. In approximately one-half of these cases 
delivery was accomplished by manual rotation to the transverse position fol- 
lowed by the application of Barton’s forceps. By lateral flexion and traction 
the head was made to descend to a lower level in the transverse position, 
when anterior rotation was performed. In most of these 31 cases the pelvis 
was of the android type. When there is also a tendency to flattening, the 
authors maintain that this mechanism should be the one of choice in order 
to take advantage of the wider diameter of the outlet. 


TUBERCULOSIS OF THE CERVIX. 


Stevenson describes a case of primary tuberculosis of the cervix and dis- 
cusses whether, in most cases, such a lesion is not usually secondary to a 
similar lesion elsewhere in the genital tract. Altogether, he reports on 18. 
cases of tuberculous cervicitis. Thirteen of these were in Negro women, 72 
per cent, and the average age at which the infection was discovered was 23.2 
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years. All complained of leucorrhoea, 11 had post-coital bleeding, 13 had 
amenorrhoea, and 3 had metrorrhagia. From 17 patients in whom it was 
possible to obtain operative and autopsy specimens, tuberculous salpingitis 
was present in 87 per cent. Tuberculosis was found in the endometrium in 
84 per cent, in the ovaries in 34 per cent, and in the myometrium in 22 per 
cent. In only one case was the tuberculous cervicitis the only lesion found 
in the genital tract. The patient concerned was a married Negress, aged 
24 years, and the mother of two children. She complained of 6 months of 
amenorrhoea and of cramplike lower abdominal pain at the time when the 
periods were expected. For 4 months she had also complained of an offen- 
sive discharge. On examination, the cervix was found to be about three 
times its normal size, relatively normal in contour, and of firm consistence. 
There was much hyertrophy of both lips and each was everted, injected and 
granular but not very friabie. Examination caused only slight bleeding. 
The external os appeared to be firmly closed by the redundant lips, and the 
uterus itself was apparently normal in size. The diagnosis of a.tuberculous 
lesion of the cervix was made by biopsy, and total hysterectomy was per- 
formed. On careful microscopical examination of the specimen no evidence 
of tuberculosis could be found in the Fallopian tubes, endometrium, or myo- 
metrium, and even in the cervix it was localized to the region of the external 
os. Also, careful clinical and radiographic examination failed to discover 
any active lesion in the body. 


A COMPARATIVE STUDY OF THE CLASSICAL AND CERVICAL CAESAREAN SECTIONS 
AT THE BROOKLYN HOSPITAL IN A SERIES OF 164 CASES. 


The author investigated 164 cases of ‘Caesarean section in order to com- 
pare the two types of operation for immediate and later results. Although 
he finds that the older classical operation is still being performed much more 
frequently than the newer lower segment operation, he proves that the latter 
is much superior to the former in all respects. In his series there were 113 
classical operations and 51 cervical operations; 8 patients died, all following 
the classical operation. He also found that the more serious complications 
of ileus, pulmonary embolism, thrombophlebitis of the veins of the leg, peri- 
tonitis, and intestinal obstruction occurred relatively more frequently follow- 
ing the classical operation. Sections were cut from three ruptured uteri; 
the three patients had all previously undergone the classical operation, and 
no case of rupture occurred during a subsequent pregnancy or labour fol- 
lowing the lower segment operation. 


Bryan Jeaffreson. 
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The Journal of the American Medical Association. 
Vol. cxiii, No. 5, July 29th, 1939. 
Sperm examination according to the present state of research. Otaker J. 
Pollak and Charles Akiba Joel. 
An obstetric audit. Scott C. Runnels. 


Vol. cxiii, No. 6, August 5th, 1939. 
Various complementary feedings used during the neonatal period. H. N. 
Sandford. 
Vol. cxiii, No. 8, August 19th, 1939. 
*Air embolism following the knee-chest position. R. L. Redfield and H. R. 
Bodine. 
Vol. cxiii, No. 12, September 16th, 1939. 
Twin pregnancy. Editorial. 


Vol. cxiii, No. 10, September 2nd, 1939. 
*The diagnosis and treatment of hyperthyroidism associated with pregnancy. 
Bernard Portis and Harold A. Roth. 
*The treatment of imperforate hymen with haematocolpos. Pendleton 
Tompkins. 
The late results of eclampsia. Editorial. 


Vol. cxiii, No. 13, September 23rd, 1939. 
*Obstetric shock: its causes, recognition and management. H. B. Matthews. 


Vol. cxiii, No. 16, October 14th, 1939. 


The use of placental blood for transfusion, Frank E. Barton and Thomas M. 
Hearne. 


Vol. cxiii, No. 17, October 21st, 1939. 


Pregnancy complicated by acute anterior poliomyelitis. Joseph R. Morrow 
and Sanford A. Luria. 


AIR EMBOLISM FOLLOWING THE KNEE-CHEST POSITION. 


In describing two cases from the literature and two original cases the 
authors point out that retained placental fragments or blood-clot, subinvolu- 
tion and multiparity appear to be predisposing factors. They believe that the 
vagina becomes filled.with air in this position, and that the return to horizontal 
brings about closure of the labia and compression of the vaginal air, which 
may thus be forced into gaping uterine sinuses. In view of the fact that the 
knee-chest position frequently fails to prevent the occurrence of retroversion, 
it is suggested that its practice be discontinued, at any rate during the early 
weeks of the puerperium. 
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THE DIAGNOSIS AND TREATMENT OF HYPERTHYROIDISM ASSOCIATED WITH 
PREGNANCY. 


In a series of 1,000 cases of pregnancy clinical enlargement of the thyroid 
gland was noted in about one-third, while increased thyroid activity, as shown 
by the basal metabolic rate, was almost universal during the last four months 
of the pregnancy, the figures varying from +15 to +35 per cent. Thyro- 
toxicosis was present in 1.4 per cent of the cases, the chief symptoms being 
nervousness, tremor, intolerance to heat and loss of weight. It is suggested 
that such cases be observed for a period, since the majority remain stationary, 
though in a few the condition may progress or retrogress. The prophylactic 
administration of iodine during the early months of pregnancy is advocated, 
though it is probably inadvisable to give it once thyrotoxcosis has become 
established. At this stage rest and sedatives should be employed, surgical 
intervention being reserved for those cases which progress in spite of medical 
treatment. 


THE TREATMENT OF IMPERFORATE HYMEN WITH HAEMATOCOLPOS. 


In reviewing 113 cases of this condition reported in the literature, it is found 
that the main complaints are amenorrhoea, abdominal pain, which may simu- 
late the pain of appendicitis, and retention of urine, the last-named being 
comparatively common. Surgical treatment of the cases resulted in six deaths 
and nine severe pelvic infections, though it is fair to state that some of these 
occurred before the era of aseptic surgery. The author advocates complete 
excision of the hymen under rigid aseptic precautions, no douche being em- 
ployed and no vaginal examination being performed until after the patient has 
had two menstrual periods. At the time of the excision a rectal examination 
should be done to determine the condition of the Fallopian tubes: if these 
are dilated laparotomy should be performed and the tubes either incised or 
excised, the treatment depending upon the operative findings. In the absence 
of haematosalpinx the patient is returned to bed and nursed in the high Fowler 


position, every precaution being taken to prevent ascending infection from 
occurring. 


OBSTETRIC SHOCK: ITs CAUSES, RECOGNITION AND MANAGEMENT. 


Obstetric shock is no different from ordinary types of shock, but the 
pregnant patient is more susceptible to shock. It is important to recognize 
circulatory deficiency before it is fully developed, and the fluid loss should be 
made good, by blood-transfusion if severe haemorrhage has occurred, but 
preferably by hypertonic glucose and saline solution in cases of toxic or reflex 
shock. The administration of stimulating drugs is of questionable value, but 
anoxaemia should be treated by the artificial administration of oxygen. 


F. H. Finlaison. 
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Bulletin de la Société d’Obstétrique et de Gynécologie 


Vol. xxviii, No. 4, April, 1939. 
SOCIETE d’OBSTETRIQUE ET DE GYNECOLOGIE DE BORDEAUX. 


Two cases of primary acidosis in pregnancy. Broustet and Mahon. 
Abscess of breast. Mahon. 
*Complex birth injuries of the vagina. Mahon. 
Pseudoperitonitis and death following a difficult labour. M. Rivitre. 
Ruptured pyosalpinx simulating acute appendicitis or accidental haemor- 
rhage. Riviere and Liard. 
Myomectomy for necrobiosis in pregnancy. R. Mahon. 


REUNION OBSTETRICALE DE LILLE. 


Puerperal toxaemic shock. Gellé. 

Four cases of brow presentation. Bédrine. 

Pulmonary embolism complicating specific treatment. Patoir and others. 

The blood chemistry in eclampsia. Gellé and Dressins. 

Non-toxic amaurosis in pregnancy. Paucot and Gellé. 

Two cases of gastrochisis. Bédrine and Legrand. 

Puerperal peritonitis following rupture of a uterine abscess. Delannoy and 
Demarez. 


SOCIETE DE GYNECOLOGIE ET d’OBSTETRIQUE DE LYON. 


A cicatricial vaginal diaphragm complicating pregnancy. Eparvier and 
Danjou. 
« Fibroid and placenta praevia. Rhenter and Ambre. 
Chorion-carcinoma following a molar pregnancy. J. Rhenter and Ambre. 
*“Knotting of the cords in a twin labour. Rhenter and Begule. 
Allergic manifestations due to quinine. Brochier and Magnin. 
Puerperal hypertrophy of the breasts. Gonnet and Bansillon. 


REUNION OBSTETRICALE ET GYNECOLOGIQUE DE MONTPELLIER. 


A brow presentation. Guirauden. 

Subcutaneous emphysema. Battle and Pons. 

Severe toxaemia with amaurosis. Madon and Delord. 

Diffuse oedema of the foetus due to syphilis. Delmas, Coll de Carrera and 
Caderas de Kerleau. 


REUNION OBSTETRICALE ET GYNECOLOGIQUE DE ee 


Intra-uterine melaena. Fruhinholz and Richon. 
Tubal pregnancy operated upon after term followed by bilateral white leg. 
Christitch. 
*Paroxysmal tachycardia aggravated by labour. Hartemann. 
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Torsion of a small hydrosalpinx at the seventh month of pregnancy. Harte- 
mann. 

Two cases of double uterus. Guibal, Levy, Baudin and Aulon. 

Meningo-encephalocele due to syphilis. Hartemann. 

Recurrent ectopic gestation. Hamant. 

Myomectomy during pregnancy and labour. Fruhinholz, Hamant, Vermelin 
and Chalnot. 

Rapid death after an artificial delivery. Fruhinholz and Richon. 

*The advantages of diathermy coagulation of the cervix. Hartemann. 
The aetiology of hydratidiform mole. Lévy. 


SOCIETE d’OBSTETRIQUE ET DE GYNECOLOGIE DE STRASBOURG. 


Bilateral tubal pregnancy. P. Meyer. 

Puerperal mastitis and a subacute septicaemia. Burger. 

Rupture of the pregnant uterus through the scar of an old perforation. Riebl. 
Periareolar incision of a breast abscess. Kreis. 


Vol. xxviii, No. 5, May, 1939. 


SOCIETE DE GYNECOLOGIE ET d’OBSTETRIQUE DE PARIS. 

*Failure of Dausset and Ferrier’s test ina case of uterine haemorrhage. Béclére. 

The calibre of stenosed Fallopian tubes. L. Bonnet. 

Appendix abscess at the end of pregnancy. Desplas and Merger 

The chloroform test for uterine atony. Lévy-Solal and Sureau. 
*Twenty cases of appendicitis in pregnancy and the puerperium. Merger. 

The chloroform test for uterine atony. Lévy-Solal and Sureau. 
*A case of lipo-granulomatosis of the appendage. Cauchois and Isidor. 


SOCIETE d’OBSTETRIQUE ET DE GYNECOLOGIE d’ALGER. 


Menorrhagia as the first sign of a pregnancy in a woman with primary 
amenorrhoea, Bonafos. 

Post-abortive staphylococcal septicaemia. Houel. 

Chemotherapy of gonorrhoea in women. Laffont and Fulconis. 

A case of intra-ovular intestinal haemorrhage. H. Jahier. 

The biological correlation between the secretions of the vagina and cervix and 
spermatozoa. Laffont and Bourgand. 

Scarring of the cervix following labour; Caesarean section. Schebat. 

“Nine further cases of osteomalacia. Laffont and others. 

The treatment of puerperal infections with sulphamides. Bonafos. 

Odphorectomy and calcium. Fulconis. 

Tuberculosis of the cervix. Schebat and Laffargue. 


REUNION OBSTETRICALE DE LILLE. 


Non-pyrexial phlegmasia alba dolens. Paucot and Bédrine. 
Acute pelvic phlebitis due to a staphylococcal infection. Paucot and Legrand. 
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*The emergency treatment of post-operative phlebitis by lumbar sympathetic 
anaesthesia. Demarez. 
The prophylaxis of puerperal and post-operative phlebitis. Paucot. 
*Caesarean section for placenta praevia accreta. Bédrine and Legrand. 
Tetanus following anterior colporrpaphy. Decoulx, Bastien and Omez. 


SOCIETE d’OBSTETRIQUE ET DE GYNECOLOGIE DE STRASBOURG. 


A haemolymphangioma of one leg of a new-born child. Adrian and Synephian. 
A lithopaedion of 47 years. Sackenreiter Girardin. 
Diphtheroid infection of an operation wound. Synephian and Lympach. 
Separation of the placenta due to a fall. Tassovatz, Kroun and Papovitch. 
Two cases of therapeutic abortion by Boero’s method (intra-uterine formalin 
injection). Ginglinger. 
*Pregnancy and neurofibromatosis. Mandicas. 


Vol. xxviii, No. 6, June, 1939. 


SOCIETE DE GYNECOLOGIE ET d’OBSTETRIQUE DE PARIS. 


Post-mortem Caesarean section with a living child in a case of eclampsia. 
Lacomme and others. 
*Tuberculous meningitis in pregnancy. Digonnet. 
*Recurrent molar pregnancy. Digonnet. 
*Recurrence of a hydatidiform mole. Sureau. 
Sixteen cases of pregnancy following cure of chronic pelvic infections. Béclére, 
Armblin and Demange. 
*The contractility of the non-pregnant uterus. Palmer. 
The action of papaverine and allied products on the uterus and Fallopian 
tubes. Atlas and Palmer. 
The action of testosterone on menorrhagia due to fibroids. Turpault. 
Fundal Caesarean section. A. Dias. 
The use of testosterone propionate in gynaecology. Bravarski. 
“The radiotherapy of uterine carcinoma (Statistics of the Cancer Institute, 
University of Paris). Laborde and Simone. 
The oestrogenic action and toxicity of dihydroxy-dipheyl hexane. Seredez 
and Bouchacourt. 
*The effect of morphine on the serum magnesium of normal and eclamptic 
women, Vignes and Glomaud. 


SOCIETE d’OBSTETRIQUE ET DE GYNECOLOGIE DE LYON. 


Hysterectomy under local anaesthesia in a woman with transverse myelitis. 
Voron, Rochet and Flattot. 
Uterine pregnancy following an ectopic gestation. Gonnet. 
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Successful treatment of post-abortive septicaemia with a drip alcohol-glucose- 
serum infusion. Voron, Lyonnet and Flattot. 

Fertility after Caesarean section. Trillat and Ambre. 

Fatal pulmonary embolism from phlebitis in pregnancy. Voron and others. 


SOCIETE d’OBSTETRIQUE ET DE GYNECOLOGIE DE STRASBOURG. 


Caesarean section for a breech presentation. P. Meyer. 

A fibroma praevia; Caesarean myomectomy. Reeb and Girardin. 
Reflections on myomectomy. Keller. 

The action of zinc chloride on the uterus. Reeb. 


THE FAILURE OF DAUSSET AND FERRIER’S TEST IN A CASE OF UTERINE 
HAEMORRHAGE. 


This test consists in measuring the variations in the reduction time of oxy- 
haemoglobin as the result of diathermy applied to an endocrine gland. In the 
present case the patient suffered from menorrhagia. On the findings of the 
test she was given, without success, injections of parathyroid and calcium, and 
a diathermy of the thyroid and pituitary. A curettage then revealed the 
presence of a submucous fibroid. 


APPENDICITIS IN PREGNANCY AND THE PUERPERIUM. 


Merger reports 20 cases occurring at the Clinique Tarnier during the past 
20 years. During this time there were 26,000 confinements in the hospital, a 
proportion of 1 in 1,300. Some patients who were delivered in the hospital, 
however, had had the appendix removed at another hospital during pregnancy. 
These were not included in the series. Of the 20 cases 13 occurred in early 
pregnancy, 4 in late pregnancy, 3 during the puerperium. The prognosis 
became worse the nearer to labour the appendicitis developed. Three of the 20 
patients died. A striking feature of the operative findings was the fact that 
the normal site of the appendix was not appreciably modified by pregnancy. 


XNANTHO-GRANULOMATOSIS OF THE APPENDAGES. 


The Fallopian tubes were found swollen and fixed to the back of the broad 
ligaments. Diffuse pelvic adhesions were present. Microscopically, in addition 
tc scattered inflammatory lesions, there were many areas of lipoid-containing 
cells embedded in plasmodial areas. The authors discuss the general question 
cf the cause of lipoid deposits in the Fallopian tubes. It is important not to 
mistake the yellow nodules for caseating tubercles. 


NINE CASES OF OSTEOMALACIA. 
The author saw nine fresh cases of puerperal osteomalacia in 1938 in Algiers. 
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EMERGENCY TREATMENT OF POST-OPERATIVE PHLEBITIS BY LUMBAR 
SYMPATHETIC ANAESTHESIA. 


Demarez describes 3 cases of post-operative phlebitis successfully treated 
by the immediate infiltration of the lumbar sympathetic nerves with 
scurocaine. 


‘CAESAREAN SECTION FOR PLACENTA PRAEVIA ACCRETA. 


The patient, a woman aged 30, had had artificial abortions performed in 
her fourth and sixth pregnancies; in the seventh and present pregnancy a 
central placenta praevia was diagnosed. This was confirmed at Caesarean 
section when it was most difficult to remove the placenta, most of which had 
to be removed by a curette, a procedure which caused very free bleeding. 


PREGNANCY AND NEUROFIBROMATOSIS. 


The patient was observed in her fourth pregnancy. No family history could 
be obtained. The neurofibromata increased in size during the pregnancy, 
rapidly diminishing after labour, reaching their original size within 2 days. 
The pigmentation reacted to the pregnancy and labour in a similar way. The 
foetus died in utero. 

The first pregnancy had ended in abortion, the second and third in still- 
birth. 

The author discusses the advisability of therapeutic abortion and steriliza- 
tion in pregnancy occurring in patients with Von Recklinghausen’s disease. On 
the one hand the condition is familial and pregnancy does aggravate the growth 
of the tumours. On the other hand sporadic cases occur; aggravation is not 
constant during pregnancy, and abortion in every case would prove a hardship. 
A bibliography is appended. These cases are common enough to make the 
question of more than academic interest. 


‘THE TREATMENT OF COMPLICATED BIRTH INJURIES OF THE VAGINA. 


R. Mahon describes a case of obstructed labour in which the posterior fornix 
was torn and the pouch of Douglas freely opened. Abdominal hysterectomy 
was immediately performed and the rent in the vagina sewn up from above. 
After the operation a vesico-vaginal fistula developed. An intra-peritoneal 
abscess had to be drained abdominally on the seventeenth day. 

Mahon discusses the pros and cons of abdominal suture as against suture 
of these tears from below. Although the vaginal route will sometimes give 
brilliant results, he considers an abdominal repair is the more certain. 
Hysterectomy is necessary to give access to the tear. 
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TORSION OF THE CORDS IN A TWIN LABOUR CAUSING DEATH OF BotH FoETUs. 


There was one placenta and a common amnion and chorion. The two cords 
were completely twisted and in one place several false knots were superimposed 
on the twisted cords. The foetiis were born macerated, weighing 1,000 and 
goo grammes, respectively. 


CRISES OF PAROXYSMAL TACHYCARDIA CAUSED BY LABOUR. 


Hartemann describes three cases in which paroxysmal tachycardia first 
appeared soon after delivery. There was no organic cardiac lesion in any of 
the cases. 


THE ADVANTAGES OF COAGULATION DIATHERMY OF THE CERVIX IN THE 
TREATMENT OF STERILITY. 


Hartemann describes 36 cases in which conception followed the treatment 
of chronic endocervicitis with diathermy coagulation. Details of the labours 
were available in 29 of the cases. No instance of dystocia occurred. 

He emphasizes that it is not possible to over-coagulate the cervix; in such 
a case dystocia would occur. He himself has 3 cases of obstructive dysmenor- 
rhoea following too drastic coagulation. 


A CASE OF TUBERCULOUS MENINGITIS IN PREGNANCY. 


Digonnet describes a fatal case of this condition in a primigravida aged 
18. She had always been healthy before. Symptoms appeared at the third 
month and she died at the fifth. At autopsy no visceral lesions of tubercle were 
found. 


RECURRENT HYDATIDIFORM MOLE. 


Digonnet describes a case of a woman who had four molar pregnancies in 
succession. He quotes other instances of recurrent mole. 

Sureau describes the case of a woman whose first pregnancy ended in 
abortion; the second was a hydatidiform mole, the third and present a hyda- 
tidiform mole. 


A STUDY OF THE CONTRACTIONS OF NON-PREGNANT UTERINE TONUS. 


The authors discuss several methods for measuring the uterine tonus. They 
agree that the only satisfactory method is the use of intra-uterine balloons. In 
many cases, however, hysterosalpingography is the only available method. 
In three cases their results confirmed those of Knaus as regards the probable 
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date of ovulation. In the follicular phase the uterine contractions produce 
changes in pressure of 0.5 to 1 cm. of mercury and injections of posterior 
pituitary extract cause the pressure to rise from 4 to 8 cms. of mercury. 

In the luteal phase uterine contractility is practically absent. 


HERPES GESTATIONIS. 


A case of herpes gestationis affecting the backs of both legs and causing 
much pain is recorded. It occurred immediately after a first delivery, develop- 
ing over a period of 15 days. Apart from a minor relapse at the fourth week 
the lesion had disappeared by the end of 5 weeks. 


THE RADIO-THERAPY OF UTERINE CANCER. 


Mme Simone Laborde reports the results of the radiological treatment of 
592 cases of uterine cancer treated between 1921 and 1932 in the Institut du 
Cancer of the University of Paris. 

The results obtained are as follows: 


No. of patients 
alive without 


No. of recurrence (at 
patients the end of the . 
Stage. treated. fifth year). Percentage. 
I. 40 23 57-5 | 
92 45 48.9 
III. 284 gI 31.6 | 38 per cent. 
nV. 176 8 4.5 
Total 592 167 28.2 


THE INFLUENCE OF MORPHIA ON THE SERUM MAGNESIUM BOTH IN NORMAL 
PREGNANCY AND ECLAMPSIA. 


H. Vignes and Glomaud report a series of serum magnesium determinations. 
The normal is about 0.20 mgr. per litre with a range of 0.15 to 0.23. In 
eclampsia the value is below normal. The injection of morphia in both 
eclampsia and pre-eclampsia had the effect of raising the serum magnesium, 
©.176 to 0.185, 0.1945 to 0.2003, 0.158 to 0.176, 0.159 to 0.169, 0.181 to 0.2295. 

In normal women the effects of morphia on the serum were variable. In 
8 cases morphia produced a rise, in 5 cases a fall. 

P. Malpas. 
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Laval Médical. 


Vol. iv. No. 7. September, 1939. 


*Several cases of puerperal septicaemia treated by the sulphanilamides. 
Jean R. de Saint-Victor. 


SEVERAL CASES OF PUERPERAL SEPTICAEMIA TREATED BY THE 
SULPHANILAMIDES. 


The author gives a detailed description of five cases of puerperal sepsis 
in epidemic form following an outbreak of influenza and erysipelas in hospi- 
tal, and discusses the treatment used in each case. 


Case 1. The patient was a primipara; her baby was delivered with the 
forceps. There was a small vaginal tear. After three days the patient had 
a swinging temperature and increased pulse-rate; blood-culture was negative; 
sulphanilamide therapy was instituted, soluseptazine and strepticide were 
being given intramuscularly. The patient responded so well that she was 
able to get up in 16 days. 


Case 2. The patient was a primipari who had been delivered of a stillborn 
child with the forceps. The lochia were brown and foetid; on the next day 
she had high fever and a rapid pulse-rate. Strepticide was administered with 
immediate remission of the symptoms. Ten days later, strepticide having 
been discontinued, a repetition of the symptoms occurred, which disappeared 
on re-medication. The patient was up after 17 days. 


Case 3. The patient was a primipara who was delivered normally. High 
fever, which responded to strepticide, developed on the day of confinement. 
On the third day, pain and redness were observed in the knee and elbow; 
this was first treated with sodium salycilate. The bursa on the knee and 
that on the elbow suppurated and were evacuated; the pus showed a pure 
culture of streptococci. The administration of sulphanilamide was promptly 
followed by a fall of temperature. Fifteen days later an unexpected rise 
of temperature occurred; this was associated with cellulitis of the broad liga- 
' ment, from which she recovered completely in two months. 


Case 4. The patient was a primipara, whose child had been delivered 
with the forceps. Five grains of sulphanilamide were given every four hours. 
Next day signs of diffuse peritonitis appeared; the blood-culture was positive. 
Soluseptazine was given every four hours intravenously together with intra- 
venous saline and alcohol: the temperature and pulse-rate fell; but the 
general condition had not improved; the signs of free fluid in the abdomen 
appeared. The abdomen was drained for widespread peritonitis. The 
patient died. 

Case 5. The patient was a primipara, whose baby had been spontaneously 
delivered. She developed the signs of septic endometritis. The peritoneal 
cavity was drained and 5 grains of soluseptazine were given intravenously 
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every four hours. There was widespread peritonitis, and a pure culture of 
haemolytic streptococci was obtained from the peritoneal fluid. The patient 
died 16 days after delivery. 

The author admits that the number of cases is too small to permit a 
statistical statement of the efficacy of sulphanilamide, yet it is impressive that 
three out of five cases attacked by a most virulent form of streptococcal 
infection recovered. It has been the routine at his hospital to employ 
sulphanilamide when there is the slightest rise of temperature, and this has 
been seen at all times quickly to subside. At the same hospital and also at 
another cited by the author, sulphanilamide in small doses has been given 
prophylactically; the freedom from puerperal sepsis has been most notable. 
In cases treated by sulphanilamide there appears to be an increase of phleb- 
itis, which, the author explains, is due to the fact that with the drug cases 
are saved which would otherwise have died before this complication would 
have had a chance to manifest itself. In spite of the. heroic dosage, no 
toxic effects directly attributable to the. drug were noticed. 


J. Lyle Cameron. 
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